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¢NC ^4 H =6W C j<ewe]<6=6> H =ÕKJ< C ; H =Öew7 F 57:9 q×H³H 7:= H_E ¬7VU PbH 9 E ^`=aØ$= F)HLC)q×HLC ^`e HLF)HLC+E 4 H a
EGF 7:ewe F ? M 7 H 9:7 H > H ={7:e sHLC)H 7VU P e H_P6CGHLC)HLC  HLF)HLC ?  9 H 7VU P6H  HdE)E <=6> H = B ={489 B =bW H = MbB a
 Ù §		 Ù Ú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O8P 7 C)E <64 EGF)C+BDF)H =wI H 7> F)H =z; B ec;7 H
¢NC ^4 H =6W C j<ewe]<=b>;< C U P ;7 H c
< E > B =b> E W C j<ele]<=6>; H_E
M <64 EGFGC/BDFGHdE 4 H_EGF 7:ele F K7 C ;?
mÛm Ü nsÝ_Þßwvp p_à¬áü{há
âSßNá
A 7 H 7:; HdB 9 H
MyFGC <6W F < CNH 7:= HdE \ C 7 EGF+B 9:9 E 7 EGF 4 H 7 C)HdB 9 H = M`ÑbEGF)H e H =w;< C U P ;7 HJm­v 7 EGF)H =6I^`=
A5H_q×H W FGH =Ó7:eã\ C 7 EGF/B 9:9k> H_EGF j^ CGF ? A 7 HSm 7:= q j< P6C <=b>Ï^`= A5H_q×H W FGH = FGC jB > F I_< C ¬7:=7:ew7 H a
C <6=6>; HLC{5HdE+B e F)H = HLC >`7 H{H 7:= H_Er6HdEGF W[j^ C)OpH_C)E 4 H 7#? A
HLCn 9 H 7VU P > H KJ7VU PyF)E Id< E)F+B =; H 7:= H_E
rH_EGF W.j^ C)OQHLC)E 7 EGF 4 H 7> H > H 4 H = H e A
C <8U+Wwä|<6=; uH e OQHLC/BDF < C
å ;< C U P ; BhE ¬7:=7:e]<6e; HLCkq×CGH 7 H = m = F+P8B 9 O 7 Hæ ÖçÎ å
è Î
äé> H > H 4 H =?§5= FGHLC c
=6= BhP e HYH 7:= HdE W^`= EGF+B = F)H =êN^`9:<e H = E W B == B <8U P ;67 Hq×C)H 7 HJm = H_C >`7 H5ë ¡çÎ å
è 4 HLFGC/B U PyFGH_F K HLC ; H =? ABhE 7:; HdB 9 H
 7 FGF)HLC RT; H_C 7:; HB 9 H \ C 7 EGF+B 9:9×ZYew7:=67:ew7 HLC)F ;67 H 7:== HLC)H]m = HLC >`7 H ç]? A5H_q×H W FGHcHLC+P j^ PbH =Ôç}z
B 4 HLCcB <8U P ;67 HSm = FGC ^ O 7 Hxè ? m 7:= H ê HLC)C 7:=6> HLC <=b>Ï; HLCnq×CGH 7 H = m = F+P8B 9 O 7 H W B == E ^oKY^ P 9;< C U P ê HLC Wb9 H 7:= HLC <=6>]^`=¬ç]z B 9 EB <8U P ;< C U P ê H_C > C j^he HLC <=6>]^`= èÒHLC)C)H 7VU PyF K HLC ; H =?Ø$e  9 H 7VU P > H KJ7VU PyF)E I_< EGF+B =;KJ7 C ; E 7VU P ; HdE)P8B 94 H 7:= H 4 H_EGF 7:ewe F)H z^`= åìB 4 P jB =6>`7> H z
A5H_q×H W F W^`=6I H = FGC/BDF 7^`=7:eí\ C 7 EGF+B 9:9 H 7:= EGF)H 9:9 H =?
îÏ¾ïTïTµ¼i±³²¸½_¼i¶Q¸¯pï×²ð²ñ#²y».´_²
A 7 HdEGH]B <8U PB 9 E
¢ <=6W F ; HLq×H W F 4 H I H 7VU P = HLF)H =  7 F)FGHLC+EGF j^ C <=6> H = HLC+EGF)CGH U/W H = E 7VU P 7:=; H =; CGH 7 ªJB <e C 7VU PyF <6=6> H =òj<64 HLC K H =7> H 7 FGF)HLC W^= EGF/B = FGH =? ¢ <6=6W F ; H_q×H W FGHtE 7:=6;Ò7:ewe H_Cew7 F 9^W B 9 H =  7 F)FGHLC  HLC I HLC)C <=6> H =£ HLC 48<6=; H =?J B =¬<= F)HLC+E U P6H 7:; HLF ;67 HwóYôõö3÷døLö2ùúûDü)ýhþ
÷8ÿb÷õ   ü+ö  ýGøLö2ùúûDü)ýD÷8ÿb÷õ
ÿb÷ý  üö3÷
	Tü/ö3÷ ? A 7 Hsm 7> H = q×H_P 9^ C ;=<6=6>J7 E)F 7:= C)H 7:= H = q×C)H 7 a
H =³\ C 7 E)F+B 9:9 H =Ô;7 HlH 7:=6I_7> H  j^>9:7VU P W H 7 F I_< Ccm = F)C ^ O 7 HLH_C)P j^ P <6=6>³RT; H_E)P8B 94 B <8U P|F)P6HLC aew7 E U P6H|rH_P 9^ C ;=<6=6> > H = B == F Z3? uÑO 7 E U P6H|m 7> H = q×H_P 9^ C ;6=<=6> H = E 7:=6; X[H_HLC)E)FGH 9:9 H =[zpKJ7 E U P6H =6>`7 F)FGHLC)F)H 7:9VU P6H =tRiI_<e H 7 EGFNB 9 E  ü+ö3÷öú   ü+ö Z^b; H_CM <64 EGF 7 F < F 7^= EGq×HdP 9 E)FGH 9:9 H =c7:=
X[H >`7 HLC <=6> H =[? r6C)H ew; q×H_P 9^ C ;=<=b> FGC 7 F)F 4 H 7:e m 7:=y4 B <£^`= rCGH el; BDF ^e H ^b; HLC a$7^`= H =
B < q ? M 7:=6;w;7 H5r6C)H ew; BoF ^`e H b7 H 96Wb9 H 7:= HLCB 9 E ;7 H c F ^e H ; H_E 7 C)F+E >`7 FGF)HLC+E zh= HdP e H = E 7 He H 7 EGF pKJ7 E U P6H =6>`7 F)FGHLC)O 9$jBDF I HwH 7:=?£7 F I_<= H_P e H =; HLCl
C j^e H ; HLC]r6C)H ew; BDF ^`e H K HLC a; H =QK7 E U P6H =6>7 F)F)HLCGO 9$jBDF I HH = HLC > HLF 7 E U P <=6>.j<= EGF 7> <6=; C)H >`<9$jBoC)H³ 7 FGF)HLC)O 9$jBoF I H ^`=
rCGH ew; BDF ^`e H = H 7:=6> H =6^`ele H = R M <64 EGF 7 F < F 7^`= EGq×H_P 9 EGF)H 9:9 H =QZ3? ¢­C ^`ew7:= H = F)H_EsH 7 EGO 7 H 9 H 7 a= H_E ;< C U PrC)H ew; BDF ^`e H]B < q QK7 E U P6H =6>7 F)F)HLCGO 9$jBDF I H =£ HLC < C)E/B U P`F)H = ¢ <6=6W F ; H_q×H W F)E 7 EGF BhE)E)HLC)E)F ^x7:=l HLF/B 9:9 H =[?Ø$=lØ#^`= H =bW C 7 EGF/B 9:9 H =cW[j^== H =}I`?  ?c
=7^`= H =69 H_HLC)E)FGH 9:9 H =;< C U P7^`=7 E 7 HLC)H =; HlMyFGC/BhP 9:<=6> B =6> HLCGH > F)H]m 9 H W FGC ^`= H = H 7:= qTB =6> H =? AB ;< C U P KJ7 C ; H 7:= rpBDC 46aI H = F)C <e > H 487:9:; H_F ? A 7 H Ø#^=7 E+BDF 7^`= E)H = HLC >`7 H =}; H_ENE ^n> H 48<6=; H = H = m 9 H W FGC ^`= E 9:7 H > H =]^ q×F7:e sHLC)H 7VU P ; H_EE 7VU PyF 4 BoC)H = X 7VU PyF+E z6; H_C \ C 7 EGF/B 9:9Q HLC)q jBDC 4 FE 7VU P ?

¼T¸µ¼T±³²¸½_¼×¶¸¯8ïi²ð²ñ#²y».´_²
m 7:=;67:e H = E 7^`= B 9 HA
HLq×H W FGH K HLC ; H = B 9 E ê H_C)EGH_F I_<=6> H =l4 H I H 7VU P = HLF ? M 7 HJHLC)E)FGC)H U+W H = E 7VU P7:= H 7:= HLCJª 7VU P`F <=6>j<64 HLC b7 H 9 H 7 F)FGHLC/B 4 EGF jB =; H zbKcjBhP6C)H =;£;7 H]MyF j^ C <6=6>x7:=; H =£4 H 7:; H =
EGH =6W C)H U PyFGH = ª 7VU PyF <=b> H = = B U P K H =7> H =  7 F)FGH_C W^`= EGF+B = F)H = B 46> H Wb9:<=6> H = 7 EGF ? m 7:= Hê HLC+EGHLF I_<=6> EGF)H 9:9 F5H 7:= HE ^S> C/B 7 H_CGH =; H}MyF j^ C <=6>; H_En 7 F)FGH_C)E ; BoC zQ; B et;7 H <= BhP e H
× Ù 5Ú[	k	 Ù 	  
B =x7:== H_CGHLCYm = HLC >`7 H ç=67VU P`F ;6< C U PwH 7:= HJH = F+EGOC)H U P6H =;l> C ^he H
m = FGC ^ O 7 H_HLC)P j^ P <=b> B < E a> H >`9:7VU P6H =ÓK HLC ; H = W B =6=s; BDExMyÑE)FGH e 4 H f8=; HLF}E 7VU P =7VU PyF 7:e F+P6HLC el^b; Ñ = B ew7 E U P6H =
 9 H 7VU P > H KJ7VU PyF ? A < C U P ; H = HLC+EGFGH 9:9:<6=6> EGOC ^hI H ew^; HLC ;7 HEGO jBoF)HLC)H]sHdBDC 4 H 7 F <=b> H = F a
EGF)H_P6H = FGC ^ F Id; H eìê HLC+EGHLF I_<=b> H =?Ø$e 5H > H = E/BoF InI_< ¢ <=6W F ; HLq×H W F)H = EGF)H 9:9 H = E 7 H W H 7:= H
 F+PbH_C el^b; Ñ = B ew7 E U P6H f^ F K H =;7>W H 7 F l; BDC <=;ÓW.j^`== H =Ó; H_E)P8B 94Óew7:=7:ew7 HLCGF K H_C ; H =R M 7:9:7Id7:<6e H 7:=6W C 7 EGF+B 9:9 H K HLC ; H =nI`?  ?dew7 FEGH_P6C > HLC 7:=6> H_C ê HLC)E)HLF Id<6=6> E ;7VU PyF)HPbH_C > H_EGF)H 9:9 F Z2? B =<= FGHLC+E U P6H 7:; HLFcM`F < q×H =ba<6=; M U P6C/B <b4 H =y HLC+EGHLF I_<=6> H =[? A
HLCnB 9:9> H e H 7:= H}r8B 9:97 EGF
H 7:= H \^`e487:= BDF 7^`= B < E 4 H 7:; H =ê HLC)E)HLF Id<6=6> EGF ÑOpH =[? A5HLCnuÑO <=;;7 HxM`F jBDC W HH 7 a= HLC ê H_C)EGH_F I_<=6>xW B ==Ï;< C U P c
=b> B 4 H ; H_E I_< C ê HLC+EGHLF I_<=6>x> H_P j^ C 7> H =  < C > H_C)E  H W F ^ CU P8BDC+B W F)HLC 7 E 7 HLCGF K HLC ; H =  «#? A 7 H_EGH_C~HLC >`74 FE 7VU P ;< C U P£H 7:= H => H_E U P 9^ E)EGH = H =£§Jew9 B < qR  < C > HLC)E a§Jew9 B < q Z<eì; H =;< C U P ;67 H ê H_C)EGH_F I_<=6>l> HdEGF j^ C)FGH =£\ C 7 E)F+B 9:94 HLC)H 7VU P z`KY^4 H 7;7 H ê HLC+EGHLF I_<=6> E 9:7:=7 HH 7:=6> H_E U P 9^ E)EGH =lKJ7 C ;? A
HLCY < C > H_C)E  H W F ^ C 7 EGF ; HLCYA 7 H_CGH =6IL H Wya
F ^ C z; HLC 4 H =j^ F 7> F KJ7 C ;[zo<e H 7:= H =SjB <7 B 9 H = FGH =c§5ew9 B < q 7:e¡h^`9:9W^`ewe H =<=6> H_EGF j^ C)F)H =
 7 FGF)HLC ew7 F >`9 H 7VU P6HLC c
=bI BDP 9 B = M U P6C 7 F)FGH =cK7 H 7:eÖ> H_EGF j^ CGF)H =  7 FGF)HLC I_<^`9:9 H =; H =[? AB a4 H 76K7 C ;l;67 H jc
=; HLC <=6>{; HLCY 7 F)FGHLC/B 4 EGF jB =; H 7:=l; HLC §5el> H 4<=6>{; H_C ê HLC)E)HLF Id<6=6>n=7VU PyF4 HLC j<U/W E 7VU PyF 7> F z E ^=; HLC =t=< C ;7 H  BhP 9; HLC5M U PbC 7 F)FGH 7:e §5el9 B < q > H IyjBhP 9 F ? A5HLCsHLFGC/B >; H_E < C > HLC+E  H W F ^ C+E KJ7 C ;{7:=  7 F)FGHLC W^`= E)F+B = FGH =; H_E <=6> H_EGF j^ CGF)H =  7 F)FGHLC+EB < E > H ; C j<8U+W F ?
r j< C ê HLC+EGHLF I_<=6> H =£7:eí\ C 7 EGF/B 9:9Q>`7:9 Fd@
 A5HLC < C > HLC)E  H W F ^ C 7 E)F 9$jB =b> EYH 7:= HLC <=` HLC ILK H 7> FGH =xê HLC+EGHLF I_<=b> E 9:7:=7 H W^= EGF/B = F ?
 m 7:= H ê HLC+EGHLF I_<=6> E 9:7:=67 H W B ===7VU PyF 7:e Ø$== HLC)H =]; H_E \ C 7 E)F+B 9:9 EH =; H =? M 7 H 7 EGFH = F aK H ; H_C > HdE U P 9^ E)EGH =zD^b; HLCNH =; HLFsB = H 7:= H_C 4 HLC  jB U P6H zhKY^4 H 7 H_EE 7VU P 7:e ILK H 7 FGH =
r8B 9:9 B <8U P <e 7:== H_CGHõ 4 HLC jB U P6H = R!\^ C =6> CGH =bI H = < E K{?¥Z ^b; H_CB < E > HLOC jB > F)H
¢ <6=6W F ; H_q×H W FGH{P8B =; H 9:=£W B ==?
 H 7 FGHLC)q j< P6CGH =; HcX 7 FGH_C+BDF < C ; B Id<ëf8=; HLFJE 7VU P 7:=  ¤z  «6z8«$?
 "!]²¼Tµ¼T±Ó²b¸½L¼i¶Q¸¯pïi²ð²ñ#²y».´_²
A 7 HdEGH¬A5HLq×H W F)HHLC)E)FGC)H U+W H = E 7VU P jB U P6H = P8BDq×F 7:e \ C 7 EGF/B 9:9#? M 7 H 9 BhE)EGH = E 7VU P F)H 7:9K H 7 EGH
B < EH 7:= HLC{r ^`9> H > HLH 7>`= HLFnB =b> H ^ C ;= H_FGHLC ê HLC+EGHLF I_<=6> H = B < q 4 B < H =?] B =Ô<= F)HLC+E U P6H 7 a; HLF pKJ7:9:9:7:=b> H z~\^ C =6> CGH =bI H = <=; MyF+BDOQH 9 q×H_P 9 HLC ? sH 7 H 7:= H e pKJ7:9:9:7:=b> E W C 7 EGF/B 9:9 E 7:=;ILK H 7 uH 7:94 HLC)H 7VU P6H£EGO 7 H > H 9487:9:;9:7VU P Id< H 7:= B =; HLCxB =6> H ^ C ;= HLF ?\ C 7 EGF/B 9:9:7 F)H 7:= O ^9 Ñ W C 7 a
EGF/B 9:9:7:= H = 
HLq j<6> H = E 7:=;Ó;< C U P \9 H 7:=baJ46I_K{? 
C ^heKJ7:=6W H 9Wh^ C =6> C)H =6I H => H > H = H 7:= B ; H_C
B 4> H > C)H =6I F ? \9 H 7:=yKJ7:=bW H 9W^ C =b> C)H =6I H =9 BhE)E)H = E 7VU PòB 9 E 7:e C)H >`9 H e jB e7> H = cJ4 EGF/B =;j<64 HLCGH 7:= B =; HLCB =b> H ^ C ;= H_FGH£M`F < q×H =y HLC)E)HLF Id<6=6> H =Ó; BDC+EGF)H 9:9 H =? MyF/BDOpH 9 q×H_P 9 HLCnE 7:=6; EGF/B a487:9 H ê HLC+EGHLF I_<=b> H =el7 FH 7:= H e  < C > HLC)E  H W F ^ C zb; HLC W9 H 7:= H_CB 9 E~H 7:= HnOC 7:ew7 F 7 HnuC/B = E a9 BDF 7^`=Ô; H_E 4 HLF)CGH  H =; H =Ó\ C 7 EGF/B 9:9>7 F)F)HLC 7 E)F ? m 7:= HwE ^`9VU P6Hÿb÷$#Dûhú×ú&%'	( ÷ýDôõö*)pö3ü+%_ö,	-ÿb÷õ  «kj<64 HLC)q j< PbC)F I`?  ?o7:e q ULU  7 F)FGH_C ;67 H5M`F/BDOQH 9 q ^`9> H c /. c /. c /. c]?L?L? ; H_C ;7VU PyFGH_E)F> HLOpB U+W FGH =Sf HLF I H 4 H = H =S7:= H 7:= HnMyF+BDOQH 9 q ^`9> H c /. c /.~/. c]?L?L?ÕR MyF/BoOQH 9 q×HdP 9 H_C 7:=x; HLC
E 7 H 4 F)H = M U P 7VU PyF Z2?
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1 ï×²b¼ ´d²¸
ê HLC >`9 H 7VU PyF e B = F+P6H ^ CGH_F 7 E U PbHM U P <64 q×H_EGF 7>hW H 7 F)H =}^`= m 7:=6W C 7 EGF/B 9:9 H =lew7 F ; H = B < E ê HLC a
q ^ C e]<=6> EGHvbOQHLC 7:e H = F)H = C)HdB 9 HLC+PB 9 F)H = H =z EGF)H 9:9 F e B = q×H_EGF zN; B e|;7 H¬M U P <64 q×HdEGF 7>W H 7 F
C)HdB 9 HLC \ C 7 EGF/B 9:9 H K H 7 F <= FGH_C)P8B 94}; H_CF+P6H ^ CGHLF 7 E U P6H = 
CGH =bI_K HLC)F)H 9:7 H > F   ¤2#? A 7 HA5H_q×H Wya
F)H 7:= C)HdB 9 H =l\ C 7 EGF/B 9:9 H = E 7:=6;#c
< E > B =6> EGO <=bW F e H U P8B =7 E U P6HLCM U P KjB U P6H =? A 7 HsH K H >ha9:7VU P W H 7 F ^`=£ê H_C)EGH_F I_<=6> H =7 E)Fq j< CH 7:=c546>`9 H 7 F)H = H 7:= H_EJuH 7:9 E ; H_E \ C 7 EGF/B 9:9 E 4 H 7=7 H ;ba
C 7> H =jB <e H_CGH = MyO8B ==<=b> H =³ H_C+B = F KY^ CGF 9:7VU P ?#cJ4487:9:;<=b>  ? 0 I H 7> F ; H = m 9 H e H = F+BDC ae H U P8B =7 E e]< E ; H_E c54>`9 H 7 FGH = E ? A < C U P ;67 H£m 7:=yK7 C Wb<=b> H 7:= HLC jB <e HLC)H = M U P <64 EGOpB =a
c546487:9:;<=6>  ? 0p@]H K H >`<=6> H 7:= HLC}MyF < q×H =y H_C)EGH_F I_<=6>¬7:= q ^`9> HwH 7:= HLClM U P <b4 EGOpB ==<6=6>p?Q< C5sH K H >`<=6>l; HLC ê HLC+EGHLF I_<=b> E 7:=; C)H 9 BDF 7x> HLC 7:=6> HM U P <64 EGOpB =6=<=6> H ==j^ F 7>p?
=<=b>K7 C ;;7 HH 7:=6> H_E U P ^4 H = H = B 94 H 4 H = H I_< CH 7:= HLC ^9:9 E)F jB =;7> H = m 4 H = H ? A 7 H4 H = B U P 4 BDC)FGH{m 4 H = H K7 C ;I_< H 7:= H_C~H 7:=6> H_E U P ^4 H = H =£ B 94 H 4 H = H z;7 H ê HLC)E)HLF Id<6=6> P8BoF
E 7VU P <e H 7:= HS 7 F)FGH_C W^`= EGF+B = F)H 4 H K H > F zKY^4 H 7­=y< CC)H 9 BDF 7ÏK H =67> Hx 7 FGF)HLC/BDF ^`e H > H a
C 7:=b> H ê HLC+E U P 7 H 48<=b> H = HLC 9:7 F)FGH = P8B 4 H =[? A
HLC > C j^e F)HuH 7:9J; H_C c F ^`e H 7:=¨; HLC 9 H 7 a
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H  H U PyF)E^`=ê H_C)EGH_F I_<=6> H =£; HLC5r8B 9:9 EGH 7:=?
&;b=<	o¨­J§
Ú«¨­
	E§?>-	 ß@BA>+o5	ukC<	 
A 7 HSX j^ E 9:7VU P W H 7 F h^`= rCGH el; BDF ^e H =Ó7 EGF 7:=Ó; HLC fjBhP6H ^=|ê H_C)EGH_F I_<=6> H =|> C j^e HLC ?c
< q  BhE)EGH_C)EGF ^ KJ7 C W H =Ö;67 HÒHLvOpB =;7 HLCGF)H = sHLCGH 7VU P6H³H 7:= H_C ê HLC+EGHLF I_<=6> BoF)F)C+B W F 7R)jBDP =9:7VU P ; H =¬h^`= B =; HLC)H = BhE)E)HLC)E)F ^ BDF ^`e H =£^ C > H ; H_P = FGH =  7 FGF)HLC 4 H_CGH 7VU PbH =pZ3?Ø$=W B 9 F > H K B 9I F)H e ¢­B 9:9 B ;67:<e K< C ; H³H 7:= H mNC)P j^ P <=b> ; HLCX j^ E 9:7VU P W H 7 F <e  ED > H a> H =kj<64 H_CxB < E > H_P6H 7:9 F)H e  BoF)HLC 7 B 9 q×HdEGF > H_E)FGH 9:9 F  #? A < C U P ; H = 	Tü  Qô×÷õ a m  H W FwB =ê HLC+EGHLF I_<=6> H =ÏRT<=; rCGH ew; BDF ^`e H =QZKJ7 C ;w;7 H5A 7.< E 7^`=}^=} BDE+EGHLC+EGF ^7:=x HLF/B 9:9 H =
HLC =7 H ; C 7> F ?
M ^9 B =6> H ;67 HtsH K H >`9:7VU P W H 7 F ; HLC]r6C)H ew; BDF ^`e HxP ^6U P 7 EGF zK7 C ;³;67 HtsH K H >9:7VU P W H 7 F; HLC ê HLC)E)HLF Id<6=6>Ó=7VU PyF K HdEGH = F 9:7VU P H 7:=6> HdE U P6C jB =6W F ? sH 7~> HLC 7:=6> HLCwsH K H >`9:7VU P W H 7 F ; HLC<e H 7:= H ê HLC+EGHLF I_<=6> H = F+EGFGHdPbH =6; H = rCGH el; BDF ^eKY^`9W H K7 C ;£; BhE  BDF)HLC 7 B 9 HLC)q×H_EGF 7> F ?Ø$e q ^9> H =; H =#cJ4 E U P =7 F)F KJ7 C ;l;7 H
MyOpB =6=<=6> EGCGH ;6<6W F 7^=w;< C U Px 7:9:;<6=6>n^`=}ê HLC a
EGHLF I_<=6> H = 7:=> H K B U PEGH = H = M U P 7VU PyF)H =¨ew7 FM <b4 EGF)C/BoF a XBdÑHLCrH_P 9 B = OpBhE)E <=6>Ò;7 E Wb<ba
F 7 HLCGF ?
mÛF G áIH}BvKJÝ_ÞLHé}¬áNM6tBvKJOJQP4J%qláIJ ÝJ àSRPOJ4J¬áTJ UòÝ pWV áTJ
 H U P8B =7 E U PbH}M`OpB ==<6=6> H =ÏW[j^== H =¬; BDE ê HLC+PB 9 F)H = H 7:= HdE
M U P 7VU PyF+EGÑbEGF)H e E K H_EGH = F 9:7VU P4 HLH 7:=8< E)EGH =? m 7:= HLC+EGH 7 F+EP jB =6> F ;67 H5MyF/B 487:9:7 F jBDF ; H_EMyÑbEGF)H e E ^`=]; HLCs
C j^e H ; HLCMyOpB =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<=b> H =Ò<=6;Òe¬j^>`9:7VU P6H = ªH 9 BvBDF 7^= E e H U PB =7 E e H = B 4z B =; H_CGHLC+EGH 7 F+E K HLC ; H = ;< C U P^ C)P8B =; H = H}M`OpB ==<6=6> H =¬ BoF)HLC 7 B 9 H 7> H = E U P8BDq×FGH =S HLC jB =6; HLC)F ?^6U P > H_E U P KJ7:=;7>hW H 7 F a
EGF)C+B = E 7 EGF ^ CGH = B < qM 7 5H
YBhE 7 ENq <=6W F 7^`=7 HLCGH =l=< C zK H ==x;67 HMyOpB ==<=6> H =w7:e M U P 7VU PyF a
EGÑbEGF)H e B < q×C)H U PyFGH_C)P8B 9 FGH =tK HLC ; H =[?s HLF/B 9:9kf89:e H I H 7> H =; B == H 7:= H <=b> H Kj^ P =69:7VU P£P ^ha
P6HcrH_EGF 7>hW H 7 F zyK H == MyOpB ==y<=6> H =;< C U PÏA5HLq×H W F 487:9:;6<=6> B 4> H 4 B < F K< C ; H =[? sH 7[; HLC
F+PbH ^ C)HLF 7 E U P6H = sH_P8B =6;9:<=6> ; HLCÏM`OpB ==<6=6> EGC)H 9 BovBoF 7^`=¨7:= ; j<== H = M U P 7VU PyF)H = EGF)H_PyFe B =Ï^ C
H 7:= H e jBhP =69:7VU PbH = ¢NC ^49 H ezpK7 H 4 H 7 H_CGH U P =<=6> H =¬W C 7 F 7 E U P6HLCM U P <64 EGOpB =a=<=b> H =7:=\ C 7 EGF/B 9:9 H =? ¢­C ^4 H = EGOQH I_7kf E U P6H z H  F 9#?K B U P6E)F <e E 4 H ;7:=6> F)H{m 7:=kj< E)E)HnE 7:=;
HLC+P6H 489:7VU P ew7 F ; H_C{r ^`9> H z.; B e HLvOQHLC 7:e H = FGH 9:9 HLC ew7 FGF)H 9 F)H  HLC)FGH ^ q×F <e 
C j^e H =b^ C ;ba=<=b> H =£^`= F)P6H ^ C)HLF 7 E U P6H =têN^ C+P6HLC)E/B > H = B 4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;7 HÏr 7:9:ew;7VU+W HB =b> H_E)H_P6H = K HLC ; H =z4 H 7; HLC ;7 HH 9 BhEGF 7 E U P6H£m = HLC >`7 H£H 7:= HLCwP ^`el^> H = HLC+EGOpB == F)H =R q×H_P 9 B =b> HLOpB e FGH =pZ M U P 7VU PyF > C j^e H_C`_ >`9 H 7VU P ; HLC{H 9 BhEGF 7 E U P6H = m = HLC >`7 H z;67 H;< C U PH 7:=ê HLC+EGHLF I_<=6> E = HLF I_K HLC Wtew7 F ê HLC+EGHLF I_<=6> H =£7:eíel7 F)F 9 HLCGH =ëc54 EGF+B =;Ïx H_C < C a
E+B U PyF)H K7 C ;z67 EGF  ¤  #?
r j< CH 7:= HcrH_P 9 B = OpBhE)E <=6> a  cbÎÒdd e R  ?Z
KY^h4 H 7Qcb]<=;ScdÏ;67 Hn 7 FGF)HLC)O8BDC/B e H_FGHLC ^`= M <64 E)FGC/BDF ak<=; r 7:9:ewe BDFGH_C 7 B 9 E 7:=;z`W B ==;7 HH 9 BhEGF 7 E U P6Hm = HLC >`7 HgfihkOC ^ r 9$jB U P6H = H 7:= P6H 7 Fkj ; H_Er 7:9:e E ; HLCA 7VU+W H\[ > H_E U P6C 7 H 4 H =K HLC ; H = B 9 E R P ^`el^> H = H{rH_P 9 B = OpBhE)E <=6>bZ @
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Emon
Îpn æ a+q [Ð R  ?  Z
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¢ 9 BDF IL4 H ; BDC)q <=6;; H =¬; BDC/B < EJH = F+EGF)H_P6H =; H = MyO8B ==<=b> H =7:=¬; HLCr 7:9:e H 4 H = H <=;¬4QZ;< C U P ;67 H ^`=t BDE+EGHLC+EGF ^ BoF ^`e H =S4 H 9 H > F)H =pKJ7 E U P6H =6>`7 FGF)HLC)O 9$jBDF I H R×KY^4 H 7 H 7:= H ¬^ha;7  W BDF 7^`= ; H_Cwuì¢ 9$jBDF I H£B =b> H =6^`ewe H = KJ7 C ;pZ B 9 E Ï^b; HLC+BDF ^ Cq j< ClEGF/BDC W B =7 E ^ F)C ^ OQH
O <=bW F ; HLq×H W F+BDC)F 7> HMyFGC <6W F < C)E)F j^ C <6=6> H =z`;7 HJE 7VU PwE U P 9:7 H ~`9:7VU P I_<lê HLC)E)HLF Id<6=6> H = B < E 487:9 a; H =?
A 7 H  H U P8B =7 E e H =cI_< C ê HLC)C 7:=b> HLC <=6>
^`= MyOpB ==y<=6> H = E 7:=;^`=]; HLCNuH e OQHLC/BDF < C<=;£; H = B < q×FGC)HLF)H =; H = M`OpB ==<6=6> H =£7:= ªH 9 BoF 7^`=SI_<e BDF)HLC 7 B 9 EGOQH Id7  E U P6H =xW C 7 F 7 E U P6H = H_CGF)H = B 4 P jB =b>`7>p? sH 7 F 7 HLq×H = uH e OQHLC+BDF < CGH = å 6Ð0Nå R å©M U P e H 9I FGH e OQHLC/B a
F < C Zk<=;wWb9 H 7:= H = MyOpB =6=<=6> H =S¦¨¦$d³R!¦$d r 9:7 H ~ EGOpB ==<=6>ZKJ7 C ;x; H_Csr 7:9:e H 9 BhEGF 7 E U P HLC I HLC)CGF R!^^W E U P6H_E
H_E)HLF IDZ2?7 C ;Ó¦$d j<64 H_C)E U PbC 7 F)FGH =z E)HLF I FO 9 BhEGF 7 E U P6H Ri=7VU PyFC)H a HLC+E 7489 H Zê HLCGq ^ C e]<6=6> H 7:=[? AB 4 H 7[;6^`el7:=7 HLC)F Id<6= jB U PEGF ; BhE)pö3ü+%_ö,	-ÿb÷õ%Gõú:ö3ô	ö3÷ ?ê HLC+EGHLF I_<=b> E >`9 H 7 F)H =KJ< C ; H 4 HLCGH 7 F)E ^ C > H_EGF)H 9:9 F <=6;7 E)F 7:=t54487:9:;6<=6>  ? 0  HLC/B =ba
E U P8B <9:7VU PyF ?ê HLC+EGHLF I_<=6> E >9 H 7 FGH =  =; HLF ^4 HLC+PB 94|; HLC W C 7 F 7 E U P6H = M U P <64 EGOpB =6=<=6>Ï¦ ]
EGF/BDFGF ? r j< CtH 7:= H = H 7:=6W C 7 EGF+B 9:9:7:= H = r 7:9:e ^ P = H ê HLC <= C)H 7:=7><=6> H =¨; HLC£A 7VU+W H[ z; HLC
E 7VU P I_K7 E U PbH = M <64 E)FGC/BDF <=; H 7:= HLCxA
H U+W E U P 7VU PyF R×I`?  ? JvbÑ ;QZ4 H  =; H_F z~9$jB ~ FwE 7VU P;7 HM U P <64 EGOpB ==<=6>8z B 4³K H 9VU P6HLCnH 7:= H ê HLC)E)HLF Id<6=6>¬ew7 F < C > HLC+E  H W F ^ Cv I_<Ó>9 H 7 FGH =4 H >`7:== F z B 4 E U P jBDF I H = @ ¦ æ|v[ ¦ ]Ð R  ?  Zf H 4 H =Ï4 HLC)H 7 F)E > H = B == FGH =§ C)E+B U P6H =zp;7 H ;7 H]H K H >`9:7VU P W H 7 F ^`=ê H_C)EGH_F I_<=6> H = H 7:=ba
E U P6C jB =bW H =R E 7 H_P6H¬MyH 7 F)H0 Z{<6=; P j^ PbH_CGH¬M U P <64 q×H_EGF 7>hW H 7 F)H =³4 H KJ7 C W H =z E 7:=; MyF < q×H =
B < q ; H e M <64 EGF)C+BDF{H 7:= EGOQH I_7 H 9:9N7:= M U P 7VU PyF+EGÑbEGFGH e H =Id< E jBoF I_9:7VU P KJ7 C W H =; HLC ê H_CGq×H_E)F 7 a>`<=b> E e H U PB =7 E e]< E ? A 7 H ê HLC+EGHLF I_<=6> E ;67VU P`F)H 7:= HLO 7 F+B W F 7 E U P6H =Ò HLF/B 9:9 H 7:=bW C 7 EGF/B 9:9  9 ae H =£W B ==487 E Id<|   e? q 4 HLF)C+B > H =¤b'$?
sH 7 P j^ PbH_CGH = uH e OQHLC/BoF < CGH = å  Ð0å W B == O 9 BhEGF 7 E U P6H ê HLCGq ^ C e]<6=6> B <8U P 4 H 7
MyOpB ==<=6> H =¦ ¦$d­z B 9 E ^³<= F)HLC+P8B 94; HLCSr 9:7 H ~ E)O8B ==<=b>pz H 7:= EGH_F I H =[? H 7 MyOpB =a=<=b> H =Ï=< C K H =7>x<6= F)HLC+PB 94¬; H_C5r 9:7 H ~ EGOpB ==y<=6>x7 EGF ; HLC ;6^`ew7:=7 HLCGH =6; Hc¢NC ^I H ~w; BhE)pö3ü+%_ö,	-ÿb÷õ%+oú:ö,		ö3ü2÷ ?
sH 7:e ê HLC)E)HLF Id<6=6> E Wb9 HLF)FGH_C =l4 H K H > H = E 7VU P ê HLC)E)HLF Id<6=6> H = EGH =6W CGH U P`F I_<x7 P6C)HLC~ 9 H 7 a
F)C 7VU PyF <=b>p? AB 4 H 7  =; H_F  BoF)HLC 7 B 9 FGC/B = E)O ^ C)FE)F+BDF)F ?­Ø$=t; HLC~ªH > H 9  =; HLF ;7 H_EGHLC  BDFGH a
C 7 B 9 F)C/B = EGO ^ C)F ;< C U Psö/ö3ü`%'	öú×ú:ö3÷ýDô ÿ%2ô!ûD÷cEGF+BDF)F ? A 7 H_EGHLC¢­C ^I H ~KJ7 C ; HLC+EGF 4 H 7 P j^ P6HLC)H =
uH e OQHLC/BoF < CGH =K HdEGH = F 9:7VU P Rt
< E = BDP e H`@ 4 H_EGF)C+BhP 9:<=b> E 7:=;<6I_7 HLC)FGH{XHLHLC+EGFGH 9:9 H =QZ2?
sH 7 P ^ P6H = uH e OQHLC+BDF < CGH =<=; EGH_P6C Wb9 H 7:= H = MyOpB ==<=6> H =¬¦4 ¦$d|7 EGF  BDFGHLC 7 B 9 a
F)C+B = EGO ^ CGF ;6< C U P ê HLC+EGHLF I_<=6> E Wb9 HLFGF)HLC =7:= H  H W F 7.?57 HLC ;6^ew7:=7 HLC)FLô ÿ%2ô!ûD÷%+ü2ô#ö3ùö3÷
B 9 E5MyOpB ==y<=6> EGC)H 9 Bov6BDF 7^`= E e H U P8B =7 E e]< E ?
A 7.< E 7^= E W C 7 H U P6H = E ^ C > Fq j< CnH 7:= H = CGH 9 BDF 7¬9 B =6> E+B e H = MyOpB ==<=6> E/B 44 B <?Q<6>ha4ILKc? A
C <8U+W EGOpB ==<6=6> H = H_C =7 H ; C 7> H =46I_K{? HLC)P j^ P6H =Ô;7 Hw 7:9:;<6=6> EGH = HLC >`7 H h^`= XHLHLC a
EGF)H 9:9 H =S> H > H =kj<64 H_C ; H e EGOpB ==<6=6> EGq×C)H 7 H =Q< EGF/B =;? AB ;< C U PtH = F)EGF)H_P6H = X[HLHLC+EGF)H 9:9 H =baW^`=bI H = FGC/BDF 7^`= E <= FGHLC+E U P 7 H ; H zo;7 H I_<} BDFGHLC 7 B 9 FGC/B = EGO ^ C)F <=; O 9 BhEGF 7 E U P6HLC ê HLC)q ^ C e]<=b>
q j< P6CGH =? A 7 H5HdE U P K7:=;7>W H 7 F ; H_E \ C 7 H U P6H = E K7 C ;{^`e MyH 94 EGF ;7< E 7^`= E W^ HYX I_7 H = FGH =; H_E  BoF)HLC 7 B 9 E 4 H_EGF 7:ewe F ?j§4 HLC+EGF)H 7> H =];7 HJMyO8B ==<=b> H =l7:=]; HLCsM U P 7VU P`F ;7 H Q<6> q×H_EGF 7>W H 7 F ¦; H_E  BDF)HLC 7 B 9 E zW^`ele F
HdE I_<e sC <U P ^b; HLC Id< C tJ489 j^ E <=6>£; HLCM U P 7VU PyF ?c¦ 7 EGF W H 7:= H e BoF)HLC 7 B 9 EGOQH a
 « Ù §		 Ù Ú©¨­5	ª
1«¨­
¨kl	
I_7  E U P6HÏ
C j^~ H z E 7 HP jB =6> F ^`= I_< q jB 9:9:7>7:e  BDF)HLC 7 B 9^ C+P8B =6; H = H = ª 7 E+EGH = B 4z­^`=; H = H =¨; HLCsC <8U PB < E > HdPbH = W B ==? ABDE tJ489$j^ EGH =^`= M U P 7VU PyF)H = W B == B 9 EtsC <8U P7:=Ó^; HLC = BhP6H ; HLCl
C)H =6IjB U P6H R M U P 7VU PyF a M <64 EGFGC/BDF Z B < q > HLqTB ~ F K H_C ; H =? M U P 7VU PyF)H =W j^`=6= H = E ^oKY^ P 9N;6< C U P \^`e OC)H_E)E 7^`= E a B 9 EcB <U P ;6< C U P Q<6> EGOpB ==y<=6> H =³7:=Ó; H_Ccr 7:9 ae H 4 H = HJB 4> H 9$j^ EGF K H_C ; H =?k\^`e OCGHdE)E 7^`= E)EGOpB =6=<=6> H = q j< PbC)H =}4 H 7 H  F 9#?Dh^ C+P8B =; H = H = Boq×F)q×H_P 9 HLC =tId< C t
< q Kj^`948<6=6>x; H_EJr 7:9:e E ? H 7 F)HLC)H 4 H ^4 B U PyF)HLF)H
EGOpB ==<6=6> E 7:=;<6I_7 HLC)FGH 4ILKc? EGOpB ==y<=6> EGC)H ;<bId7 HLCGH =6; Hm  H Wya
F)H 7:= r 7:9:e H = E 7:=6;Ï^b;<9 BDF 7^`= H =; HLCl 4 H_C jB U P6H =y4 H_E U P8B  H = P6H 7 F R  4 HLC jB U PbH =`K H 9 a9 H =z HLC+E U P 7 H ; H =|> HLq ^ C e F)HSmNC+P6H 48<6=6> H =zT ÿ  ÷
	ö3÷ý`û	% Z<6=; H 7:= H t5< q×C/B < P <=6>; HLC
 4 HLC jB U PbH R j§4 HLC+E 7VU PyF+E+BDCGF 7W H 9 ¤  zQ¤D×Z3?
 ¡  ¢£¥¤§¦ ¨
© ª«­¬ £¥®¯¤ ¬ ° £¥±²¤´³ ³ ¬ ®
A 7 HdEGH_E \ BDO 7 F)H 9K7:;e HLFE 7VU P W< C I}; HLCq j< C ;67 H ^ C 9:7 H > H =6; H t C 4 H 7 FCGH 9 H  B = FGH = H ~hae HLF+P ^b; H =? mE K< C ; H =w;6< C U P K H > ENHLF/B 49:7 H_CGF)HJª j^`= F > H =ba<6=;Sf H < F)C ^`= H = EGF)CGH <6e HLF+P ^ha; H =Ò HLC K H =6; HLF z B 9:9 HLC ;7:=b> E ew7 F > C ^~ H e HLvOQHLC 7:e H = FGH 9:9 H eµt
< q K B =;[z<e© HLC+E U P 7 H a; H = H}M`F)C)H <e H_F)P ^b; H = B = H 7:= H_CJ¢NC ^h4 H K jBDP6C)H =; H 7:= H_E5H 9 B ; H I Ñ Wb9:< EGH_EB =yK H =; H =£I_<W j^`=6= H =? A 7 H ; B Id<ÏW^`= EGF)C <7 HLC)FGH =¬<=6;> H 4 B < F)H = ¢NC ^h4 H =<el> H 48<6=6> H =z;67 H}¢NC ^4 H =ba
P8B 9 FGHLC <=6> E ^oK7 H{¢NC ^4 H = P6H 7Id<6=6>w< E Kc?6K HLC ; H =7:eí\ BDO 7 FGH 9 0 ^ C > HdEGFGH 9:9 F ?
A5HLCYE U P6H e BDF 7 E U P6H t
< q 4 B <t; H_C  H_C K H =; HLFGH = ¢­C ^4 H =S7 EGF 7:=6t5447:9:;<=6>  ?z MyH 7 FGH0c¶ > H I H 7> F ? mE KJ< C ; H = H_E+E <=b> H =¬;< C U P > HLq j< P6CGF zp<e B Z~;7 HlM`F)C <bW F < C ; H_C
¢NC ^4 H =^ C <6=;KcjBhP6CGH =6;; HLC  BhE)EGH_C)EGF ^Q4 H 9 B ;<=b>wI_<£4 HdEGF 7:ewe H = @
 A 7 HYª j^`= F > H =`4 C/B >h>4 H <6>`<=b> B = ªH·6HLvH = EGH =6W CGH U P`F I_< C¢NC ^4 H =b^4 HLC¸· jB U PbH Ri^`< F^ qsO 9 B = H Z3? A 7 H_EGH  H_F)P ^b; H KJ< C ; H 7:=t54 E U P =7 FGF h? 4 H_CGH 7 F+E ^ C > H_E)FGH 9:9 F ? A 7 H HLC K H =; HLF)H = H_O 7 F/B W F 7 E U PbH =nfJ7^4 E U P 7VU PyF)H =K BDC)H =n;j<==n> H =<6>pzd<eÕ; BDC+B = XB <ba
H ^ E I_7:9:9 BDF 7^= H =Ô4 H ^h4 B U PyF)H =ÓI_<ÓW j^`== H =? mNE KJ7 C ; EGO jBDFGHLC > H I H 7> F R!\ BDO 7 FGH 9yZ3z; B ~;67 H£XB < H ^ E I_7:9:9 BDF 7^`= H = H e O  =;9:7VU P B < q 4 H_EGF 7:ewe F)HMyF j^ C <=6> H = ; HLC Ï^ C a
O8P ^`9^>`7 H ; HLCM U P 7VU PyF 7:= B U PEGF <e EGC 7VU P`F <=6> C)HdB >7 H_CGH =? A 7 H_EGH_EH e O  =;69:7VU PbH
 Ø$= EGF)C <e H = F K< C ; H  H_C K H =; HLF z<e ª j<8U+W E U P 9Új< E)EGHB < q ;67 H jt
=; HLC <=6>{; HLC W C 7 a
EGF/B 9:9:7:= H = sH_E U P8B  H = P6H 7 F ; HLCN¢NC ^h4 H 4 H 7 BhE)E)HLC)E)F ^Q4 H 9 B ;<=6>
Id<I_7 H_P6H =? j§J4 HLCê HLC+E U P 7 H 48<=b> H = ; H_E  B < O6F e Bov 7:e]< E K< C ; H =;7 HÔ 7 FGF)HLC)O8BDC/B e H_FGHLC jB =; H_C <=ba> H =£; H_E ew7 FGF 9 HLC)H =  7 FGF)HLC+E 4 H 7 H 9 B ;<=6>x7:=t B U PEGF <e E)C 7VU PyF <=b>l4 H_EGF 7:ewe F ?
 A 7 HÔª j^`= F > H =`4 H <6>`<=6> <6= F)HLCE)FGC)H 7 q×H =; H = m 7:=ba}<=;:t
< E)qTB 9:9 E K7:=6W H 9:=ÖRY¹Eº  Z3?¬7 F ;67 HdEGHLC  HLF+P ^b; H 7 EGF]H_E e¬j^>9:7VU P z B =  7 FGF)HLC)H 4 H = H = EGH =6W C)H U PyF I_< C» 4 HLC a· jB U PbH³C/B >>h4 H <6>`<=6> ;< C U P I_< q j< P6CGH =[? Ø$=ò;7 H_EGH e M 7:== H KJ< C ; H  Ø A©B <8U P
B =b> H K H =; HLFd@ < C  H_E)E <6=6>h^`=  7 FGF)HLC)OpBoC/B e HLFGH_C jB =; HLC <=6> H = EGH =6W CGH U P`F Id< C» 4 HLC¸· jB U P6H Ri7:= O 9 B = H Z3? A
H_E  H 7 F)HLCGH =K< C ; H ; BhE êN^ C)P8B =; H = EGH 7:=Õ;67.< EGHLC
MyFGC)H <<=b>n<e 7:= O 9 B = HC/B >> C)HY·HvbH R!J< B =6>ha M`F)C)H <<6=6>pz E 7 H_P6H tJ4 E U P =7 F)F ? 0 ?  z
MyH 7 FGH  0 Z<= FGHLC+E <8U PyF ?kf B U P ; H e 7:=x\ BDO 7 F)H 9<=;t¤
^ C > H_EGF)H 9:9 F)H =}¬^b; H 9:9bId< C
mNC Wb9$jBDC <=6> EGF)C <6W F < C)H 9:9 HLC jt
=; H_C <=6>S7:=; H =¬f57^4 E U P 7VU PyFGH =£KcjBhP6CGH =6;Ï; HLC  BhE a
EGHLC+EGF ^4 H 9 B ;6<=6> E ^9:9 F)H W H 7:= H K H_EGH = F 9:7VU PHLC+P j^ PyF)H ;7< EGH³MyF)CGH <6<=6>e H ~h4 BDC
¶
  Ù I¼k	²;{½ @A¾k¿ iÀkÁ ¿ ÂÁÃ>\> ¿ À
EGH 7:=?­§Je ;67 HdE I_<³j<64 HLCGOC j< q×H =zyKJ< C ; H ; HLCsC)H I_7 OC ^hW H
ªJB <e<e H = F+EGOCGH U P6H =; H7:= O 9 B = HC/B >> C)HY·HvbH  HLC e HdE)EGH =ÓRÅÄ6 Qô×÷õ Z3?
A 7 HdEGH  HLF+P ^; H =I_< C5MyF)C <6W F < C <= FGHLC+E <8U P <=6>ÏR×W C 7 EGF+B 9:9:7:= HLCMyÑbEGF)H e H ZK< C ; H =t4 H >`9 H 7 a
F)HLF h^`= 4Z ª j^`= F > H =ac<=;¨f H < F)C ^= H =6Wb9 H 7:=yKJ7:=bW H 9 C)HY·H W F 77 F jBDF RT7:e q ^9> H =; H =W< C I
ªH·6H W F 7b7 F jBDF > H = B == F Z2? AB ew7 F 9$jB ~ FE 7VU P <= B 4 P jB =6>7>}^`eW C 7 EGF/B 9:9:7:= H =uQ< EGF/B =; H 7 a= H_EsM U P 7VU PyF)E)ÑE)FGH e E­B < q ;7 H5M U P 7VU PyF ;7VU+W H =<=; B < q ; H_CGH = » 4 HLC¸· jB U PbH =a46I_K{? 
C)H =6Ia· jB U P6H =y4 HdE U P8B  H = P6H 7 FE U P 9:7 H ~ H =?t5< q f H < FGC ^`= H = CGHY·H W F 7b7 F jBDF KJ7 C ;Õ=7VU PyFÏH 7:=6> H > B =6> H =?¯t
9:9 H m­vbOQHLC 7:e H = F)H³E ^haKJ7 H ;7 H =j^ F 7> H =ÏêN^ C 4 HLC)H 7 F <=b> H =¬KJ< C ; H =7:=Q< E+B ewe H = BoC 4 H 7 F ew7 FTÆ?ÇEÈÂÉËÊ$ÌÍ\ÎCÏÏ¤ 0 ;< C U P > HLq j< P6CGF ? A < C U P \^`ec487:= BDF 7^`= E ^ C > q jB 9 F 7> HLC el7 F)F)H 9 FGH_C{MyF)C <6W F < C ; BDFGH = B < E
ª j^`= F > H =6e H_E+E <=b> H =ew7 F f H < F)C ^`= H = C)HY·H W F 7b7 F jBoF R×>`9 H 7VU P6HnsH 9 B ; H W B ewe H_CB =£7:; H = F 7 a
E U P6H =R×>`9 H 7VU P I H 7 F 7>> H K B U PEGH = H =QZ ¢NC ^4 H =QZ2zkW^== F)HxHLC ;67 H£X j^ E 9:7VU P W H 7 F)E 7 E ^ F)P6HLC e H =7:=ÐtJ4 P jB =b>`7>W H 7 F I_< C f57^4 E U P 7VU PyF ;7VU+W H = H <4 H_EGF 7:ele H =?EQ< C  HLF+P ^b; H ; HLC f H < F)C ^ha= H = CGH·6H W F 7b7 F jBDF K7 C ;£; H_E)P8B 94 B < qkEGH 7:= H{A 7 E)EGHLC)F/BoF 7^`=¥¤ 0 [ HLC K7 HdEGH =?Ø$e q ^`9> H =6; H =]KJ7 C ;}7:= B 9:9 H_C \tj< C I HB < q ;7 H I_<e ê HLC+EGF jB =;=7 E =6^ F K H =;7> H = sH_E ^`=ba; HLC+PbH 7 FGH =x; HLC~ª j^`= F > H =6Wb9 H 7:=yKJ7:=bW H 9 C)HY·H W F 77 F jBDF <=;S; HLC~H <b>`<=6><= F)HLCsEGF)C)H 7 q×H =; H =
m 7:=ba<=;t5< EGqTB 9:9 E KJ7:=6W H 9:=ÔR  Ø A Z H 7:=b> H > B =6> H =?
FÛÑ Ò RÓ JxßÔ}áTJ¬âuÕLáÝJÖ ÝJ¬âláTÕY×á\Øá
âSßÝ,ÙÏÝ3ß\RÚ ß
r j< Cwª j^`= F > H = E)FGC/BhP 9:<=6>Ô7 EGF ; H_CwC)H U P <=6> E 7:=; HLv 7:=ÒW^=; H = E 7 HLC)F)HLC  BDFGH_C 7 H W9 H 7:= H_C
B 9 E 7:e ê B W<<e RiWb9 H 7:= HLCnH 7:= E Z2?x§ C+E+B U P6H ; BDq j< C 7 EGF z; B ~Ï;7 Hlq j< Ccª j^`= F > H = EGF)C+BhP 9:<=b>
F ÑyO 7 E U PbH = M U P K7:=6>`<=b> EGq×C)H < H =6I H =S; H_EsH 9 H W F)C ^`e B >`= H_F 7 E U PbH = rH 9:; H_E > C j^~ HLCsE 7:=6; B 9 E;7 H]ªH_E ^`= B =bI q×CGH < H =6I H =¬; HLCª <e O6q×H 9 H W FGC ^`= H =Ï; HLC t F ^`e H zp;7 H 7:e rH_EGF W[j^ C)OQHLC ;67 H
H 9 H e H = F/BDCGH = M U P K7:=6>`<=6> E I H = FGC)H =£; BoC+EGF)H 9:9 H =? m 7:= H 7:= qTB 9:9 H =6; HLCª j^= F > H = EGFGC/BhP 9 C)H > F;7 HÏª <e Oq×H 9 H W F)C ^`= H = ; HdE)P8B 94I_< HLC ILKJ<=b> H = H = M U P KJ7:=b>`<=6> H = ^h4 HLC+P8B 94; HLCxªH a
E ^`= B =bI q×CGH < H =6I B =z­;67 HdEGH  HLC 9 B < q×H =Ó> H > H = O8PBhE 7>I_< C]mNC)CGH > HLC)q×C)H < H =bIy? r ^`9> H 7 E)F z; B ~ H_E Id<6e ¢P jB =6^`e H =; H_C£u ^ F+B 9 C)HY·Hv 7^`=<= F)HLC)P8B 94 H 7:= H_E e BDFGH_C 7 B 9 EGOQH I_7  E U PbH =W C 7 F 7 E U P6H = m 7:= qTB 9:9 E K7:=6W H 9 EkÛ] W^`ele F ?
A5HLC t F ^`e q ^ C e qTB W F ^ CÝÜ RßÞà|ZkKJ< C ; HB 9 E~MyFGC)H < B e O 9:7 F <; HJH 7:= H_E t F ^`e E 7:= m 9 H W F)C ^ha= H = H 7:= P6H 7 FGH = q j< Ccª j^`= F > H = EGF)C/BDP 9:<=6>4 HLC)H 7 F+E ^ C > H_EGF)H 9:9 F Rát54 E U P =67 F)F h? z MyH 7 FGHS yZ2?Ø$e t
9:9> H e H 7:= H = 7 EGF£HLCÏB 4 P jB =6>7>h^`e MyFGC)H <6 H W F ^ C Þà <=6; E ^ew7 F K H 9:9 H =69$jB =6> H =ba<=; EGF)C)H <yK7:=6W H 9 B 4 P jB =6>`7>p?§5= F)HLCssHLC j<8U+W E 7VU PyF 7><=6>{; H_C  H 9:9 H =9$jB =6> H = B 4 P jB =b>`7>W H 7 FW B == HLC 7:=; HLC5r ^ C eµ¤   @ Ü  Ü
â m Ü
ã mäCå Üæã ã R!?Z
> H_E U P6C 7 H 4 H =ÏK HLC ; H =[? Ü ã <=; Ü ã ã EGF)H 9:9 H = A 7 EGOQHLC+E 7^`= E aY<6=;Ot54 E ^ CGOF 7^= E W^ C)CGH W F < CGH =; BDC z­;67 H 7:= ; HLC f]jBhPbH ; HLC t54 E ^ CGOF 7^`= E W B = F)H = H 7:= H_E t F ^e E RTwj<9:9 H = H 9 H W F)C ^`= E Z
4 H a
B U PyFGH_F K HLC ; H =teÔj< E+EGH =? A5HLCsCGH U P <6=6> E 7:=; Hv6ç¬H 7:= H_E  BDFGHLC 7 B 9 E KJ7 C ; j<649:7VU PbH_C K H 7 EGH7:=; HLCJr ^ C e ç  Î²w/m²äåè R!?  Z
;{½é½=ê@A¾i¿së ÀiÁ ¿ Ùgì ÁEí ¿ïî í ¿ Ù Á ì êðÁEñ ì Á Ù ë íYò"í ë Aó ë 
B =6> H > H 4 H =[? A5HLC}A 7 EGOQHLC+E 7^`= E/B = F)H 7:9ÝwW B == B 9 ElM <ewe H j<64 HLC ;7 Hô 7:e> H > H 4 H = H = BDF)HLC 7 B 9 H = F)P8B 9 FGH = H =Ðt F ^`e E ^ CGF)H =£;6< C U P
wn¡õTö÷Wøáùûú q
}
üýþ ÿ þj
þ  Ü
âþ m Üæãþ R!?yZ
B < E > H ; C j<8U+W F K HLC ; H =? õTö 7 EGF ;7 H tJ^> B ; C ^Wh^`= EGF/B = F)H z ÷Wøáù ; HLC Wb9 BhE)E 7 E U P6Hxm 9 H W F)C ^ha= H = C+B ;7:< E z ú ;7 H  H 9:9 H =69$jB =6> H ; HLCH 7:= qTB 9:9 H =; H = ª j^= F > H = EGFGC/BhP 9:<6=6>p? ÿ
þ
<=; j
þ
E 7:=;;7 HtO8BDC)F 7 H 9:9 HtA 7VU PyFGH <=; ;67 H  BDE+EGH =6I BhP 9s; HdEF)H = m 9 H e H = FGHdE ?¬7 F ; H =Ò>`9 H 7VU P6H =
sH I H 7VU P =<=6> H =£7 EGF ; HLC tJ4 E ^ C)OF 7^`= E+B = FGH 7:9è @
è|xõgöæ÷Wøáù-ú q
}
üýþ ÿ þj
þ Ü
ã ã
þ
Ð R!? 0 Z
m 7:= qTB U PbH_C 9$jB ~ FE 7VU P ; H_C tJ4 E ^ C)O6F 7^`= E+B = F)H 7:9.;< C U P ; H =£I_<e H 7 EGFF+B 4 H 9:9:7 HLC)F h^ C 9:7 H > H =ba; H =9:7:= HdBDC)H =ÐtJ4 E ^ C)O6F 7^`= E W^ HX Id7 H = FGH = H 7:= H_E  BDFGHLC 7 B 9 EB < E ; C j<8U+W H = @
è|  ú0} Ðw<=;Ðè 9:7 H > H =£7:=; H_C

C j^~ H =6^ C ;6=<=6>Ï  	NÎ     ?t5< E ; H e M = H 9:9:7:< E
 E U P6H = sC)H U P <=6> E > HdEGHLF IS7:=³; HLCcq j< CwMyFGC)H <<=b> j<6489:7VU P6H =|7:=baW H 9W^`=` H = F 7^`= ç â U^ E
Û â  ç  U3^ E$Û  q ^9> FB 9 E W C 7 F 7 E U PbH_C 7:=6W H 9; HLCu ^ F/B 9 CGHY·Hv 7^`=R Û     ç â   q j< C ê B Wb<<6etZ @ Û]   w  Î  ä è  R!?  Z
r j< C W9 H 7:= Hm 7:= qTB 9:9 E KJ7:=bW H 9W j^== H =t; HLC~ªH·6HLv 7^`= E W^ HYX I_7 H = F ÷ â  <=6;t; HLCuC+B = E ew7 E aE 7^`= E W^ HYX I_7 H = FÂ[ â  ; HLC{ª j^`= F > H = EGF)C+BhP 9:<=6> B =|; H_Cc
CGH =bI · jB U P6H ; HLC  H ;7 H =  <=;> H_E U P6C 7 H 4 H =tK HLC ; H = B 9 Ed@
÷ â   E 7:= Û â Î E 7:= Û E 7:= Û â m E 7:= Û  [ â   kE
7:= Û âE 7:= Û â m E 7:= Û  Ð
R!?yZ
r j< C ; H =7:=6W H 9 Û  7:eí H ;7:<eã q ^`9> F
Û   Û qâ Î  w  m  ä è  Ð R!&¤Z
r j CHxªHY·H W F  F jBDF  ÷÷  HxuC/B  E e :E)E ^  å  [^[ ! #"%$ '&F m å  r j C $ C j^~ HLC)Hnm(  qTB!&'&:E K   W H&Û â W B    w q0cÛ*)â R!«yZ$ H_E U P6CH,+QH  K HLCbH   A-H  ü+ö`%2÷.öú¥ü+ö/.ö`	Tô8#dô	( 	
q jB!&'&F+QH $ &VBDFGF)H  5C)H  I · jB U P6H  ILK  aE U P6H  6H   H#0H  q j C    W H& $ C j^~ H_C16H e W CF:E U P6H     W H#& e FðÛ  )â B2+ 
  Ù ó ¼ßí ë Á ì ;{½oê@A¾k¿ ë ÀkÁ ¿3ë êÂÁÃ>\> ¿ À
t +0+4'&'  $ :!5 H&'&' $ W HF  ÏªJB  P $ W H#F6+QHË»7+QHLC R 
C)H  IoZ · jB U P6H   8'&'ÏB ZI H $ F H#&'&' $ W HF  A-H9&VBDFGH_C+B!&H  H&'&H  & jB  $ H6HLC\»7+QHLC¸· jB U P6H  K H&'&H  &'H $ F: e sHLC)H U P ^ 6HLC:EGF $ C j^~ HLCcB!&:EH \^ P jBDCGH  I & jB  $ H<;]=6HLC]ª j^  F $ H  EGF)C+BhP&  $  ABhEnFHLq×H  B+8P jB  $  $ HA- U P`F)HLOC ^  &>6H_E K H&'&' $ H   H  e E I H $ FlH#  H  E U P8BoC)q×H  j§ +QHLC $ B  $  A
HLCtm  H W F:EGF jB    B!&H  F I  C ê HLC K H    $ H#  HdE>  HLC $ H  FGH  MyF)C+BhP&H  $ B  $ E R  F)H  Z? 6'&'@+ ZI H $ Fsª5B  P $ W HF  A=H  H#&'&H  & jB  $ H76HLCi»7+QHLC¸· jB U P6H  EGFGC  W F  C8:E)F  H& W &H#  H_CsB!&:E80H\^ P jBDCGH  I & jB  $ H6HLCMyFGC/BhP0&  $  ABhEA= U PyFGHLFHLq×H  OC ^  & K CÏB  E $ HdE U P e HLCGF 
Ø$e mkvbOQHLC e H  FP8BDF e B  H_E   U PyF e F9'6HdB!& $ &VBDFGF)H  5C)H  I · jB U P6H  I  F   mEK CA t &'& $ yI_K :E U PbH  
CGH  I · jB U P6H  K H&'&' $ W HF 0  a C/B  P $ W HF  F)HLC)E U PH6H  Lt + a+4'&' 0 $ Ï HLCbH  F&' U PyF%6H  §  FGHLC+E U PH  sH  H&'&' $ W H#FlFGC  F<6HLCSH  qTB!&'&H  6HMyFGC/BhP& 0 F)HLC  HLC+E U PH6H  H     W H&  0H6»7+QHLC · jB U P6H R jB    B!&H  F76HLC ê H_C K H   0 $H  H_E  HLC $ H  F)H  M`F)C/BDP&H  $ B  $ E Z? A5HLCnEGOQH W  & jBoCCGH·6H W FHLC)FGHSMyFGC/BhP0& K C  HLC+6C)H aF)HLCGF z H  FGH $ CHLC)FGH Ø  FGH  EF jBDF1+4&HB+FDC H ^6U PHLC+P8B&F)H  ªJB  P $ W HF5q j P6C)F I  C ê HLC e   6HLC  $ 6HLC Ø  F)H  EF jBDF= e EGOQH W  & jBoC)H  MyF)C+BhP&  HLC I H  $ FE   EGH¬M`F)C)H 0 $  A=HSC/B  PbH¬
CGH  I · jB U P6H K CÒB  PB  ÒH  HLC}A- U P`F)H  HLC aF)H'&  $ EGq  W F ^  el^ 6H&'&'H_CGF  A-HcB  E>6HLC $ H KjBhP&FGH  ê HLCGF)H'&  $ EGq  W F ^  q ^ & $ H  6HMyF+B  8BDC8B+ K H U P  $ ¦ â  :EGFH   B ~ q j CF0HYª5B  P $ W HF  A5HLCªHY·Hv0 ^  E W^ HYX I H  FjB  bH_CGFJE U PA  C U PÏªJB  P0 $ W HF I  ¤D6zQ¤¤zQ¤D«6zp¤ ¶ G5
÷ â   E  Û â Î E  Û E  Û â m E  Û  H  q ü
ÆIH_Æ"KJ  L"G  e R! ¶ Z
KY^ +QHô  }Cy ú :EGF  A-HªHY·H W F  F jBDF K C e F I  H_P e H  6H eò   W H&hHvbO ^  H  FH&'&$ H jB e Oq×F ït  EM6HLC t + K H# U P 0 $ H  HLC $ H e H_E+EGH  H  ªHY·H W F  F jBDF h^  bH_C'6HdB!&H rCGH_E  H#&CGHY·H W F  F jBDFN6HLC $ &VBDFGF)H  »-+pH_C · jB U P6H>& jB ~ FNE U P  e $ H W H_P6C)FNB  qOHJªJB  P0 $ W HF6HLC5¢­C ^ +QH{E U P&'H ~ H  t  EHvbOpH_C e H  F)H&'&HLCsMP U PyF(+QH_E ^  bH_C)E8  F)HLC)H_E)E+B  FE  SªHY·H W F  F jBDF)E e HdE)E  $ H B  M U P U PyF+EGÑbEGFGH e H  Rie H_P6C)HLC)Ht
CGH  I · jB U P6H  Z r j CnH#  HM U P0 U P`F6HLCA- U+W H   B  qM  +E)FGC/BDF R!Ø  bHLvÏ Z H_C)P jB!&F e B  bH  ªHY·Hv0 ^  E Wh^ HYX I H  F)H  I   «  I5
÷  ÷ â  m ÷   q HLvO R  ä ô{Û    ZÝm ÷ â  ÷   q HvbO R  ä ô{Û    ZtÐ RT  Z
;{½RQ½ ë ê ó ¿=3 <4í ë/ë í^Áßê ë Á 3¥î Á ìì Á ¿ ñLÁ ì  
A-H~ªHY·Hv0 ^  E Wh^ HYX I H  F)H  ÷ â  0  ÷   q HLC $ H,+QH  E U Pcq j CNHSC H K H'&' $ H   BDF)HLCVB&'H B  E}-&H# U P 0 $ 0 ¶  A
HLC¢P8BhEGH  qTB W F ^ CnHvbO R  ä ô{Û    Z F)CFGF K H $ H  6H_E}B  $ 0 F)HLC aE U PH6H_E ILK HHLC z B  +QH'6H T0 F)HLC+E U PH&' U P6H  
CGH  I · jB U P6H  bH_C{M U P U PyF76HLCA- U+W H  z C)HY·H W FHLC)F)HLCuH'&:EGF)C+BhP&H  B  q  lq j P6C)F I  »
E I '&'&VBDF ^  H   e EGOQH W  & jBDC­C)HY·H W FH_C aF)H  M`F)C/BDP& "t  E>6HLC)H  t +E)F+B   W B  H]M U P U PyF U+W H   +QH_EGF ele F K HLCbH  r j C­H  B  E"ç£XB $ H  +pHdEGFGHdPbH  6H_E   &F:E U P0 U P`F+EGÑbEGF)H e & jB ~ F­E U P  C U P}C)H W  C+E  Ht  K H    $ ^  -&H# U P 0 $  6HLC5HdE+B e F)C)HY·Hv0 ^  E W^ HYX I H  FsHLC+P8B!&FGH  5
÷ Í    Í  ÷ ãÍ    Í m ÷ ãÍ  ÍLU  HvbO R  ä ô{Û Í  Í ZÝm ÷ ãÍ    Í ÷ ãÍ  Í#U  HvbO R  ä ô{Û Í  Í Z Ð RTZ
A-HxsHLC)H U P P0 $ EGF/BDCGF)HLF e F96H e ªH·6HLv	 ^  E W^ HYX I H  F)H  B  E=&H U P  $  6HLC+QH'6H  
C)H  I · jB U PbH-6HLC  F)HLC)E)FGH  M U P0 U P`FEç I  e M  +8EGF)C+BDF ç m   V6HLC68BoC j +QHLC a&'H $ H  6H  M U P U PyFðç Îò ABhEm­C $ H,+  :E $ HdP`F e FðçXW ç Îò   6H Y jB U PEGF)H  ªH aW  C)E ^  E)E U PbCF)FB!&:E $ H_E)FGC U P6H  Hc5C j^~ HH  £H  F)P jB!&F C H K H'&:E6H ê H&qTB U P6C)HY·Hv0 ^Da H  B&'&H_C68BDC  F)HLC1&'H $ H  bH  M U P U PyF)H   M U P&'H ~ &' U P K C6HLCªHY·Hv0 ^  E W^ HYX I H  F÷ â  HLC+P8B&F)H  z bH_C>B  0H ê H&qTB U P6C)HY·Hv0 ^  H  B&'&H_C:8BoC  FGHLC>&'H $ H  6H  M U P U PyF)H H  F+P jB!&F  xH  HZ  H  F+EGOC)H U P6H  6HLC  H#:EGH e}^   I HLC)FGH5HdE+B e F)C)HY·H W F  F jBoF­HLC $ B+F AB+QH $ H_P6H  HÏ¢P8BhEGH    q ^ C e BDF ^  H   H_C& ^ C)H   M ^ &'&H  H¬m(  I H&:E U P U PyF U+W H   a C/B  P $ W HF)H  HLC)P8B!&F)H  K HLC6H  z­e  ~ 8BhEwM U P U PyF+EGÑbEGF)H e   $ HLH $  HLF)HLC]r ^ C eRTe H#:EGF e Fxq×CGH#H  ¢­BoC/B e HLFGH_C  M U P U PyF0 U/W H z ªJB  P0 $ W HF   A- U PyF)H Z]el^ 6H&'&'H_CGF [8B [ FGH_C t  K H   0 $ 6H_E t & $ ^ CF+P e  E 0: H+pH_CGH U P  HLF)HªHY·H W F  F jBDF+E aW  C  H]B  H $ H e H_E)E)H  HB  $ H_O8B ~ F K H_C6H   A5HLCB  E=&H U P  $  q ^ & $ H  6Hr ^ C ae B!&':E e  E K C£¢­BoC)C/BoF)F a t & $ ^ CF+P e  E $ H  B 0 F  A-H  ^ F K H   $ H     W H&9Û Í HLC)P jB!&Fe B A F)HLC t  K H   0 $ bHdE  HLC+B!&'& $ H e H  HLC)FGH  M  H&'&'  E
E U P6H  5HdEGHLF I H_E 5ç â U3^ E$Û â  ç  U3^ E
Û  @ååYå ç Í U3^ E
Û Í Ð RT  Z
FÛ?\ ]=× Ú JÞ"V Ý3ßßÝLá\×­ßNáÞ_^ áTÕWÕLáIJT`háTÕ_à
t  U Pa e sHLC)H U PM6HLC­u ^ F+B!&C)HY·Hv0 ^  ^  ª j^  F $ H  E)FGC/BhP0&  $ 6C  $ FN6HLCMyFGC/BhP0&yH   $ Hf B  ^`e HLF)HLCsFHLq*  8BhE  H  e H#   A-H t
e O4&'F  6H=6HLCYOQH  F)CHLC)H  6H   H&'&H K Ce F I  HdP e H  6HLC{mb  6C  $ FHLq×HHvbO ^  H  FH&'& $ H jB e Oq×F  »7+QHLC+P8B&B+6H_E W CF:E U P6H    W H&:Ec6HLC~u ^ F/B&C)HY·Hv0 ^  EGF)H $ F8Hmb  6C  $ FHLq×HC/BhE U PtB   A  C U P ê BDCVBDF ^  6H_Em(  qTB&'&:E K   W H&ËÛ Ì W B  0Hxm(  bC  $ FHLq×H6HLCnFGC/B  E e FGFHLC)FGH  H  B  H_E I H  F)H   H&'&HW^  F)C ^ &'&'H_CGF K HLCbH  Ø P6C  H&'&H   H W F ^ C Þô ãÌ W B 0   H  H \^`e O ^  H  F)HwOpBDC+B!&'&H& I  C»7+QHLC¸· jB U PbH  H  HnEGH  W C)H U PyF>8B I  I HLC&H $ F K HLC6H  5ÞôãÌ  ÞôcãÌ/d m ÞôcãÌfe Ð RT_yZg Bh Ti vPj6h&'& a =&Bhlknm  $ h  h,o $ h,+ph  Bh t q knm&  ~ +rh#0  $  $ h  0h,o q h 0s othLknmvuth w x i o i &'&Bh&Bh Ey=z|{wxpz h  uh  0h q h&Bh s uo z|{ i $  h,u q knm0h  rh&'0h q +ph { }§ +ph,o $ i  $  z{ êci2~s	0{  q  h 0{ z  q +ph qtz| 0h,oth z & $ u1 } oZBh{u i  $ h  u i & sz|{wxrz| h  uh 5ÞôãÌ/d  Þô Ì/d Ð
 0 Ù ó ¼ßí ë Á ì ;{½oê@A¾k¿ ë ÀkÁ ¿3ë êÂÁÃ>\> ¿ Àg=i +ph q uth#&'&Bh  $ h q uolknm0h  hS-o }z ~ h  Bhw {  h {  i o z  $ h q uolknm0h  hwBh { êci2~s	0{ Ï Bo0h,oï»-otu q  h s u z oa {  h#0 { h  u qtx oth#k?m	h    h  h  o6»7+ph,o¸· }i k?m	hx i o i &'&Bh&Bh  Þ÷ d  h  h q h 0s oth#k?m|uh  i   $ h,uh'&Bu z qtz & }i~ u q lknm0Bh t {wx &'Bu  0hw0h quo i q{ ButuBh,outh  r0h&'0h q  i o q uh&'&Bh  i & q 5Þf ãÌS h Ì üt e h Ìü'   Ð   0	g Bh< z o { i & sz|{wxrz| h  uhô ãÌe s i   } o s &Bh  h%(   i &'& q j> 0s h&"Û Ì { Bu=&Bhlknm  $ 0¥¤i q 0h { chuto i $ 0h q h#   i &'&Bh  0h   h&'&Bh   h s u z o q ô  }Cy ú +ph,othLknm  hu1j6h,o	h  5
ô ãÌe  ôkÛ ãÌ  ô  Û qÌ Î  w  m  ä è Ì Ð   | uth#&'&Bu { i  ô ãÌfe   ª>h i & ~   Ø { i $   }i o i  uh'&  h,o&Bh $ u= i o|ô ãÌfe  ª1hv ô ãÌfe  moäØ {  ô ãÌe  z z & $ u: } o>Bh t {wx &'Bu  0h0h,o1uo i q{ BuuBhotuh   h#&'&Bh 5Þf ãÌ* h Ì/ü B   h ÌPK üt e h v  üt e Ð  _ g ho1h,o q uhM i s u z o1oth x o }i q h  uBhotu1h  h x i o i &'&Bh&  oI»7+ph,o¸· }i knm0h& i  h  0h  h#&'&Bh  o z| u g Bh q h s i   }z &'&' $ }i    i &Bh  u  o¬-o z ~ jZ 0s h#&B+0o i $$ +ph  $  $ i  >hu  h+rh  h  0h q h#0 {q  { s o q u i &'&'  h q  h {  z Bh q h 0s othLknmvu  oK»7+ph,o¸· }i k?m	h  h,o& i  h  qtz|{ Bu q h 0s oh#knmvu  Þô ãÌ/d z $ h+rh  $ uFj8h,o0h  Sg h,o  j8h#Buth6 i s u z o*+ph q knm0ohB+uSBh: z o { i & ~sz|{xpz| h  uth-0h,ocuto i 0q{ BuuBh,otuh   h#&'&Bh z Bh7  ok?m%0h  0oButuh   i s u z ochv xrz| h  uBh&'&$ h }i {x u-j>Bo g BhEuto i 0q{ BuuBh,otuh Ø  uth 0q Bu }i u= q u x o zxpz otu z| i & # o9¡*o i 0q{  qq  z|£¢Bh i q =&Bhlknm  $  wi + $ h&Bh q h  j6h,o	h s i  5
[^[ 6¤¥ åMÛ Ì  ¥ q ¤§¦¦¦¦ 
q   Û Ìq   Û Ì m q   Û ãÌ ¦¦¦¦
q
Ð /¨ ¤ 
t +0+4'&'  $ ¨    h $ uNBh>¡*o i q{  qq  zq  0s u z| ¥ åMÛ Ì  ¥ q   t +4m }i  $  $ s hBu  z|{ (  ~ i &'& q jZ 	s h&IÛ Ì   (  m0hBuh  0h qAs oBu q knm0h    0s h& q Û] t { s oBu q knm0h    0s h&} +ph,o& i $ h,o ©q lknmªh   i &'&Bh  0h q<0 ©ohY·h s uBh,otuh q  h#&'&Bh  h&' s!z|q uo 0s u O  Bu i + ~ hm { h  	h { t + qtz o x u z|qtsz hX  Bh  uth  èi Bh,oh [q lknm[0Bh+ph'0h  t {wx &'Bu  0h   {$ oth 	 · }i knm0h  i m0h  8h,oth#lknmA+ qZ{ Yi2«  { i &Bj6h,ouJ ¢ 0Bh Ø  uh q Bu }i u q uth $ u i  D0h  Bh,o i k?m	h   h,ou  8h $ o }z ~ h,oh    0s h#&   h,o q knmvj>  0h,u0h,oohY·h s uBh,otuh t  uth#'&N0h,oh   i &'&Bh  0h   h&'&Bh ¢Lq BhcjZBo x o i s u q knm  z &'& q u }i   $ uto i q{ ButuBh,ou8!ª1hY·h «  z| W ­¬¡*o i q{  qq  z W    h 0s oh#knmvu  og»7+ph,o¸· }i knm0h/ Y ~ ª>lk?m|u  $ :j>Bo® i q uo i q{ BuuBhotuh  h&'&Bh  h&'h « xpz| h  uBh&'& $ h# }i {wx u  }§ +4&'lknm0h,oj6h q hT+ph  hlk?m  h,u { i  i & q (  	o  $ uBh,h; Ì 0Bh  uth,o P $  z 0h,oi»7+ph,o · }i knm0h ¢ +phrj8h&lk?m	ho(0Bh t {wx &'Bu  0hZ0h,o  h&'&Bh   h s u z o s!z|{ ~xpz| h  uh1  ~ ª>lknmvu 0 $ ô ãÌe { h#  h   i s u z ob¯   $ h q knmvj }i knmvuSj  o0h Ët q =&Bhlknm  $¨ _  z & $ u ¢  i~  i  0h,o7 « xpz| h  u>0h q 	oBuuth   i s u z o q Î  q u 5; Ì ¤ Ø {  ô ãÌe  ¤° ±ô q  ± w  Î Û qÌ Î  0 è q m Û qÌ Î ± w q  q Ð /¨
_« 
;{½RQ½ ë ê ó ¿=3 <4í ë/ë í^Áßê ë Á 3¥î Á ìì Á ¿ ñLÁ ì   
0.0 0.5 1.0 1.5 2.0 2.5 3.0
0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
 
 
 β / δ = 0.2
 β / δ = 0.1
 β / δ = 0.05
 β / δ = 0.01
 β / δ = 0
|T
(α
i)|
2
αi / αct +0+4'&'  $ ¨  ± 5 ¡*o i q{  qq  z|   ok?mTh#  ht-oth 	 · }i knm0h  t +m }i  $  $ s hBu=² z|{ (  ~ i &'& q jZ 	s h&Û Ì /  b  m0hBuh  0h qZs oBu q knm0h    	s h& q Û]8+ph 0 uh,o q knmBh&'lknm0h,o t + ~qtz o x u z| è8
0.0 0.5 1.0 1.5 2.0 2.5 3.0
10
100
1000
10000
100000
 
 
 β / δ = 0.2
 β / δ = 0.1
 β / δ = 0.05
 β / δ = 0.01
 β / δ = 0
li [Å]
αi / αct +0+4'&'  $ ¨  ¨ 5 (  	o  $ uBh,h:0h,oDuo i q{ BuuBhotuh   h&'&Bh:  t +m }i  $  $ s hBuN² z|{ (  ~ i &'& q jZ 	s h&Û Ì /  b  m0hBuh  0h qZs oBu q knm0h    	s h& q Û]8+ph 0 uh,o q knmBh&'lknm0h,o t + ~qtz o x u z| è8
g ho ê ho& i  00h,oN(  0o  $ uBhhc  t +4m }i  $  $ s hBu*² z{ (   i &'& q jZ 0s h&Û Ì   (  m0hBuh 0h qZs oBu q knm0h    0s h& q Û]: q uZ } o 0 uh,o q knmBh&'lknm0h yz{ +4  i u z| h  è y w   t ++4'& ~  $ ¨  ¨ $ h  h $ u N³ hr(   i &'& q jZ 0s h& as &Bh  h,o(0h {s oBu q knm0h    0s h&
Û]N0o  $ uch ª }z| u $ h 0q uto i m0&£j8h   $ hM i 0z|{ h,utho1uBh,N  h  Yi uh,o i &Oh#  Et {_s oBu q knm0h    0s h&q uh $ uBh®(  0o  $ uBhhAo i q k?m i ´¢ Cµh  i knm-o }z ~ h[0h q &'  h i oh  t + qtz o x u zqtsz h, ~  Bh  uh  j8h,o0h   } o $ o z ~ h   0s h&((  0o  $ uBh,h  +4 q9{ hm0oh,oth    s o z|{ h,uh,o h,ooth#lknmvu 
 Ù ó ¼ßí ë Á ì ;{½oê@A¾k¿ ë ÀkÁ ¿3ë êÂÁÃ>\> ¿ À
FÛF ¶ áTPÔïP4JÔ P4JxßNá\× Þß×áÝ`áIJàáIJ · ÝJ@¸ POJà ¹ PÞ´¸` Ú ÕWÕ_ÞCÖ ÝJ¬âláTÕJ ºp»½¼S¾ ¿
¡*oBÀpu>Bhh² i  h qt h  uh=Áh&'&Bh { Bu:Áh&'&Bh  ²h s u z o Þô ãÂ d h  h x i o i &'&Bh&Bh9Zh,u  h,+ph  h q knm i o ôô0;/=Bh q h 0s othLknmvu  oK»7+ph,o¸· }i k?m	hT& i uh,o i &Z²h,o& }i  u ¢´qtz hot z & $ u } o9h#  h   utoh  ~²h s u z o Þà ãd ¤ Þô ãÃ dDÄ Þô ãÂ d ¤ ÞÅÆ ü ù ³ o i $$ +ph  $ 0 $ g h,o $ h+rh  $ uh  uo i m& x i qq Bh,ou0BhÇ oth 	 · }i knm0hT ©{ $ h s h#m	ouh,oÈ>lk?m|u  $ jZBhY0h,oVh   i &'&Bh  0h   s i  	huth s uBh,ouj6h,o0h  DÉ ++'&'  $ ¨ ËÊ  h $ u1Bh  uoh  $ h z{ h,uoBh 
2θ
α i
α f
α i
incom
ing
k
i
reflected
Bragg
-diffr
acted
kf
detector
x
y
z
θ
θ
G h
kl
É +0+4'&'  $ ¨ ÌÊ45  utoh  $ h z|{ hutoBhY+ph ³ h  $  $ 0 uh,o q utohBh  0h  (  ~   É q ~ i &'& q jZ 	s h&   ÇÍ g  (g h,o {wz|0z knm0o z|{ i u q k?m	h®È }z u $ h q uto i m&:uoBÀOu%0Bh*»7+ph,o¸· }i k?m	h uth,o<0h { q utohBh  0h  ÁÎ 0s h#&ðÛ Â  (  ¡*h'&1jZBoÏohY·h s uBh,otu ¢ 0h,o i  0h,oh[uo i q ~{ ButuBh,ou 7g h,o=uto i 0q{ BuuBh,otuh ¢  T ~ ÈZlknmvu  $ h « xpz| h  uBh#&'& $ h }i {wx uth É  uh'& ¢ uoBÀpu uth,o60h { ÁÎ 0s h#&OÐÎh  h-Zh,u  h,+ph  h q knm i o ¢ Bh q h 	s oh#knmvu  o/»7+ph,o · }i knm0hZ²h,o& }i  u @jZBo@+o i $$ othY·h s uBh,ou cÑ  uh,o70h {_q utohBh  0h  É q  i &'& q jZ 	s h&Û Ã utoBuuZ0h,o $ h ~+ph  $ uth  uto i m0& i q 0h,o/»7+ph,o¸· }i knm0h i q8 <jZBo i q  i &'& q j> 0s h& i   $ h& }z|q u { Buch  h {xpz|q Bu z|q h {wxÒ4 0&'lk?m	h  g h,uth s u z oÔÓ  g chot iÕ u g Bh q h,oN i &'&  utho q k?m	h#'	hu q lknmM² z| 0h,oF+ph,oth#Bu q +phm i  	h#&Buth  ³ o i $$ +ph  $  $  qtz ~h,o ´¢ i & q 0BhZh   i &'&Bh  0h:Áh&'&Bh i  ÖBh7Zh,u  h,+ph  h q knm i o { BubuBh,h  i +4m }i  $  $ i +  hm ~{ h  0h,o Í  uth q Bu }i uMutoBÀpu ®×  	h {  q u } o  knmlknmvu qtØ	q uh { h%BhV(&Bh s uo z| h  lknmvuth%  ~ È>lk?m|u  $ knm i o i s uth,o q u q knm {wz   &'Bh,otu Ng h,o8h   i knm q uth- z o { i &' q{Eq¢ 0h,o6Bh ³ h  ~$  $ h  h,o 0 uh,o q utohBh  0h  ÁÎ 0s h&  uto i 0q{ BuuBh,otuh  h,² i  h qt h  uh  Áh&'&Bh i  h  h,o& i utho i &Bh  >h,u  h,+ph  h q k?m i o1+phm i  	h#&Bu ¢  q u>0BhÙÚÜÛÝGÞßÝKàáâ[ãä!à-å-Þß?æ@ç6è|èpßÞé!Ú Ä ã!Ý/Úê
ë{½ìë{½SÀiíKí îvï
Þæð/Ùâ<å8ç6ñ 0g=i +phOjZBo0Bh ³ h  $  $ i  0h  Zh,u  h,+ph  h Vs   h { i u q k?m $ h  }i m0h,ou ¢j }i m0oh  Bh¡*o i q{  qq  z| h «i s u=+phm i  	h#&Buj>Bo ag h,o z o { i &' q{E0q j>Bo óòÌô0õ÷öi q  } m	o&'lknm+ph q knm0oBh,+ph   } o7h#  h  lk s h Ty o q u i &'&8 { Ç oh 0  i &'&*ø1W ù©1 q u-0Bh Í  uh q Bu }i u-	h q i  0h,oZh,u  h,+ph  h q knm i o-ú
ô0; $ h,+ph  $ uh   uo i m& q 5û  Þà   ¥ ü Û Â  ¥ËýN¥ ü Û Ã  ¥Ëýpþ9ýÆ ü ù#ÿ  Þà d Ä ÞÅ9Æ ü ù  õ¥ õ Ä h Â ü   ¥ ý  /¨  õ ¶vÿ  Þà d Ä ÞÅÆ ü ù  q uh&'&Bu1Bh ³ o i $!$ +ph  $ 0 $  { Ç oh 0  i &'&  h  &'lknm²	Bh&Bh,o q uoth  h  0h,ob+ph  h   i oY  uoh  ²!h s u z o Þà  ¢  q u%0h,o%& i uh,o i &Bh®>h,u  h,+ph  h  i + q u i   ¢ þ Æ ü ù 0h,o uto 0s u  o i s u z oEÔb  m0hBu qt h&'&Bh ¢ Û Â 0 OÛ Ã q   Y	ho=b  ~   É 0q  i &'& q j> 0s h&   } oh  h  k?m0lk?m|u1h  &'lknm0h,o g lk s hø6 q u>Bh Í  uth q Bu }i u 5û  Þà   ¥ ü Û Â  ¥ ý ¥ ü Û Ã  ¥ ý þ ýÆ ü ù ÿ  Þà d Ä ÞÅ9Æ ü ù  ¦¦ õ Ä h Â üt	 ¦¦ ý¥ õ Ä h Â ü   ¥ ý  /¨  ± 
 g  onknm $ h,h $  h,uhwÁ i m&(0h q (  ~   É q  i &'& q jZ 0s h& q & }iÕ u q lknm sz uo z &'&'Bh,oh ´¢ i qj6h&lknm0h,opÝ/ßà0Ý/ÚIà,à	ho $ h,+ph  $ uh  uto i m0&bh,om i &Buh  jZBo g Bh  utoh  uBh,h  q u } +ph,oõ  ¤ õ ; Â õ ; Ã   onknm©0Bh(  0o  $ uBhh  0h q h  ~   i q  i &'&Bh  	h   uto i m0& q0h Ò4 Bh,otua É ++4'&' 0 $ ¨   
0.0 0.5 1.0 1.5 2.0 2.5 3.0
100
1000
β / δ = 0.05
 
 
 α i / αc = 0.5
 α i / αc = 0.75
 α i / αc = 1.0
 α i / αc = 1.25
 α i / αc = 1.5Λ [Å]
α f / αcÉ +0+4'&'  $ ¨ 05  utoh  uBh,h  É +4m }i  $  $ s hBuN² z{ É q  i &'& q jZ 0s h&{Û Ã /  (  m0hBuh 0h q1s oBu q k?m	h  ÁÎ 0s h& q Û]8+ph  uth,o q knmBh&'lknm0h  (   i &'& q jZ 	s h&  Û Â ÁÎBo[Bh $ h,+ph  $ uh9ÁXh&'&Bh i q  i &'& q j> 0s h& i   $ h& }z|q u60h,uth s uBh,ou ¢  i   q uZ i q>qz $ Û Ã ~  x h s uto {  {  i &'&BhTh  h,oA } h   k?m0lk?m|u  Îh  h q b   i &'& q jZ 0s h#& q¢ 0h,o qtz$ o z Õ  q u ¢  iÕ Bh $ h q i { uth  k?m0lk?m|u x h  h,uoBhotujZBo ¢   ok?m0h,o  knmlknmvulk s hEøZh  u ~qtx oh#knm0h  0h?» qt '&'& i u z| h Y{wz   &'Bh,ou  ø= q u9Bh  knmlknmvu0lk s h ¢ i q 0h,o ³ h  $  $ i Ç Butuh,oh,+ph  h q h 0s oh#knmvu  »7+ph,o¸· }i knm0h q u i utu Ò4 0h s i   b²vu&  ² z om i  	h  h q }i u  ~&'lknm0h i {wz o x m0h  k?m0lk?m|uh ´¢|z 	ho  k?m0lk?m|uh <{ Bu i  	hoth { & i uh,o i &Bh  Ç Buuth,o x i o i { h,uh,o ¢
î ô  ó ¼ßí ë Á ì ë{½oê¾k¿ ë ÀkÁ ¿3ë êÂÁ  ¿ À
q    ¢  { Ñ  uth,o q knmBh  o1È }z| u $ h  oth·0h s uB²	Bu }i u ¢ i  m i  0h,oÂ» qt '&'& i u z| h  i  *0h {Û Ã ~  x h s uto {  lknmvu  '0h  u Ò0 Bh,oth  g  onknm y=z|{ +4  i u z| ² z| È>hY·h s uB²	Bu }i u ¢ ³ o i $!$ +ph  $  $ q h 0s oh#knmvu  o»7+ph,o ~· }i knm0h   ÇÍ g s }z| h  0h,u i '&'&'Bhotuh É qq i $ h  } +ph,o80Bh ! z o x m z & z $ Bh1h#  h q  knmlknmvu ~qtØ	q uh {q $ h { i k?m|uj8h,o0h  ªÉ  0h   { È i m { h  ² z o&'Bh $ h  0h,o É o+rh#Bu  uth,o q knm ~uh  h x Bu i s u q knm0h  7 z + q knmlknmvuth  i    i x m0Bo®j  o0h  i &'&Bh $ h  i  uth  !®h,um z 0h j }i m0oh   0h,oaÁ i qq h,o q u z ÀO+ph& i   $   q Bu  M  onknm $ h, } m0otu É   $ o   	ho  uth,o ~q knmBh&'lknm0h   utoh  $ h z|{ hutoBh q   w i wqtx h  Bh&'& sz|q uo  Bh,outhZÓbo z +ph P{ $ h,+  $ h ´¢Óbo z +ph  m i &Buth,o  $ h 0  g BÀpo i s u z|{ h,utho { Bu $ h  } $ h  w0oh'm0hBu q $ o i 0h E0z uµj8h   $ 
" #%$ &('*),+ -
)./#10 23 #10 0 4 5
6 798:3 );4<0 = >:)?3 0 4 >
@ A hCBthDBFE iHGIAKJ hCL4j ANMPO h J B ARQTSUM hDVUWDXZY @ X[Y Q\SZ]\^X S Y_XPVZ` M haYb8hDL icM XPVZ`B O hDB_B_XPVZ`hDVedcfV[gB J Y_X A haY J hDVhXZV M `hai i X J hDVTÓjY_fciphDVZd icOO haYVkXPV MlM haYmVZf J j6hDV MPA `hDVTÓShDY AKGIS haY A hn É LNLBh![hCB_B_XPVZ`!hCV i V M hDVTh GPAKJni d J_A B QTS `h,j ioQ\S BthDV0hDVqp A foiPB Q\SPARQ\SrJ hDVYjsXZY M hDV A VqB AKJ X(t M n S nj ^iHS YhDV MuM hDYbchCL iHM XPVZ` A V%Á i B_BthDY_B J fÀ iHJO fB GISv^i Ythrt M XZY QTS `h ]\^X S Y J njp ioQ\Suw-i L J hDY_XPVZ`M haYwÓjYxfoiph i X ]sM h O b8hDL icM haf ] hDVzy É iIB Q\S V AKJ_JaÊ n{o|9jsXZY M h MPA hAÓjYxfoiphDVZd icOO haY}y É i[gB Q\S V AKJ_J9Ê n õ |~haYB Q\S LKfB_BthDVqXPV M ha~ i d[X A hDY J t(i A BB ARQTSM haY OA V ANO%i LNhaY_Yth ARQTS i i Yh @ Y_X Q dy i i Sv^i VZ` A `~cfV M haY8ÓX OG hDVPB i XZ`LBh A B J XPV[`[|Sh A VZ`hDB J hDLNL JS4iHJ_J hnSÁ ^iHS YhDV MMPA hDBthCBDh A V A `h J XPV M hDVyi A B i `h| i V M4i X	hDY_V M hDVÓjY_foW,hDB_BthCBcjXZY M h MPA hÓjYxfoiph i X ] h A V0hb8hDL icM h J h O gG haY iJ XZY~ofoV 
o
\ `haiPY ioQ\SrJ XPV MMZA h:È>h ] haYhDVZW O hDB_B_XPVZ`hDV ANO XPVrirhCL iHM hDV0hDV × XPB Jni V MM XZY Q\S `h ]\^X S Y J n @i V ioQ\SeM haY8hDY_B J hZÁ i B_BhaY_B J fÀiphDL icM h M YX Q dEh A VZ`hDB J hDLNL J XZV MuM4i BF!®h Õ gG Yxfo`oY iHOO j A h M haY S fL J n × XZY A VPB J hDLNLNXPV[`Ej6h AKJ haYthDYF`h,j ^XPVPB Q\SrJ haYb8hDL icM h M Y_X Q dhtPjX[YxgM h MPA hMhDV J B G Yth Q\S hDV M hÁ i B_BthaYB J f!À O hDVZ`!hsµh,j6h A LNB M haY A V M hDY E icOO haY~cfoY S4i V M hDV0hDVSPA VZWDXZ`!h ]\^X[` J n @i Bj~ i dX A haYhDV M haYE icOO haY OAKJ9i VPB Q\S L A h Õ hDV M haYmjV J L icM XPVZ`B O hDBgB_XPVZ`Pi A L M h J h M hCVhµh,j6h A L A `hDV É iIB Q\S LNX Õ h A V0hDBb8hDL icM hDW Ø dLNXPBthCBDn*j~ J LnSjXZY M hDV i V[gB Q\S L A h Õ hDV M ![hDB_BXZVZ`hDViph A V A h M Y A `haYhDVk*h OG hDY iHJ X[YhDV9y{  
 t{ 
o
\ | A V`LBh ARQ\S haYÁXh A Bth M XZY Q\S `h ]\^X S Y J n @iMPA h É X ] V icSPO h~cfV Á i B_BthaYB J fÀ A Vp A foiÎh A VÎh[f JS haYxgO hDV ÓY_foW,h ÕA B J td ^fVPV	hCVeiph A V A h M Y A `haYhDVe*h OG haY iHJ XZYhDVeXPV M `LBh ARQ\S h O bchCL iHM h M YX Q dS ^f S hDYthÁ i B_BthaYB J f!À O hDVZ`!hCVu`!hCL ^foB J j6haY M hDV(n@ A hÓjYxfoiphDVZd icOO haY_V B A V Mw f Q\S ~ i d[XPX O d iHOO haY OAKJ b8hDL icM h,h A VZY ARQ\SrJ XPVZ`¡XPV MA V J hD`cY A haY J hDY®ÓjYxfoiphDV S h A WDXPVZ`¢n£b8h A¤M haYqEmfVPB J YXZd J_A fV M haYlE icOO haY_V jXZY M h M4i Yxgi X ] ÁXhaY J `hDLBhD` J t M4i2Õ B A h i VhXZV J haYB Q\SPA h M L ARQ\S B J hDVk![h ÕoG L ^iHJ WhDV M haY Ç Yxf Õo] foY_B Q\S XZVZ`Bgh A VZY ARQ\SrJ XPVZ`hDV(t¥Bxf2jFf S L ] ^XZYwÈ ^fV J `hDV[g i LNB i X Q\S pZhDX J Y_fV0hDV O hCB_B_XPVZ`!hCV¦t¥~haYj6hDV M i i YB A V M n @ A h §bhaYj6hDV M XPVZ` M haYU`LBh ARQ\S hDV¨b8hDL icM had icOO haY i V¨XZV J haYB Q\SPA h M L ARQ\S hDV©!®h Õ gG L ^iHJ W,hCV `h,j ^icS Y_LBh A B J h J h A V	h S f S hª§bhDYx`LBh ARQ\S i i Yxdh AKJM hDYk`h,jFfVPV	hCV	hCV @iHJ hDVPB ^iHJ W,hnÉ LNLBhaY MPA VZ`BVXZYUXPV J haY M hDV«§jfcY_Y i XPB_Bh J WCXZVZ`hDV(t M4i2Õ i | MPA h M XZY QTS«MPA h[Á i B_BthDY_B J fÀ¢giphDL icM XZVZ`~!hDY_XZYB ioQ\SrJ hDVe§bhaY ^i V M haYXPVZ`!hCV icO ÓY_foiphDVPB Ø B J h O YthD~!hDY_B A iphDLB A V M trf M haYi|ANM hDV J_A B Q\S `h,j ioQ\S BthDV0hky S hDYx`hDB J hDLNL J h|-ÓjYxfoiphDV ]\^XZY¤XPV J haYB Q\SPA h M L ARQ\S he![hDBB_XPV[`hDV*~haYxgj6hDV M h J tf M haY Q |¬XPV J haYB Q\SPA h M L ARQ\S h­!®hDB_B_XPVZ`hDV i Vh A V0haYFÓjYxfoiphcj ^icS YthCV M h A V	hCB®b8hDL icM hagîo¯
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W Ø d[LNXPBthDB M XZY Q\S `h ]\^X S Y J j6haY M hDV(njb8haYh AKJ BWDXb8ha` A VPV M haY¥ G haY ANO hDV J_A haY GIS4i BhmB J hDLNL J hB ARQ\S¤S haY i XPBDt M4iÕ ÓjXPVZd JDi |¦V ARQ\SrJ `!hj ^icS Y_LBh A B J h J j i YDnjBSjXZY M h M hDB S4i LKi i X ]IANM hCV JA B Q\S`h,j icQTS BhDV0hDV ÓjYxfoiphDV¡WDXZY ^X Q d`ha`oY A ÀOhDV9iZWjn O h S YhaYhÀXPV J haYB Q\SPA h M L ARQ\S hÀ![hDB_BXZVZ`hDVy~!hDY_B QTSZA h M hCV	hCV![h Õ `haf O h J Y A hCV¢|8j ^iHS YhDV M h A V	hCB bchCL iHM haW Ø d[LNXPBthDB M XZY QTS `h ] ^X S Y J n Í OÉ iPB Q\S V AKJ_J¥ n  t  h AKJ h ô î j A Y MM4i BSÓjYxfoiILBh OM haY¥EmfVZB A B J hCV[W M haYbchCL iHM XPVZ`B O hDB_B_XPVZ`hDVicO ~ofoYx`hDB J hDLNL J hDVÓjY_foirhCVZB Ø B J h O irhCBxfV M haYB i VZB Q\S4i XPL ARQ\S}M hDX J L ARQ\S n
ÁkÂDÃ ÄÆÅÇ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Í Í É Å­Ê
@ A h É V ] foY M haY_XPVZ`hDV i V MPA hÓjY_fciphDVZd icOO haYVjsXZY M hDV ANOÏÎ*i X ] h M hDY§jfoY_irhDYth AKJ XPVZ`oBxgW,h AKJ ~ofoY_L A hD`!hCV M haY É Y_irh AKJ B G haW A Ò W A hDY J nÐ ^XZY M hDVÈsÑb Î gÒ![h ÕoG L iHJ W i V M haY  ÈÐ O X Õ gJ hh A V0h O f MPA Ò W A haY J h§bhaYB A fVªyb8hDL icM had icOO haY Ø G ÍtÍ | S haY_`hDB J hDLNL J j8hDY M hDV(n @ A hb8hgL icM had icOO hDY¤ Ø G Í jsXZY M h A V M f GPG hDL J hDY É XZB ]\^X S YXPV[`h`hai i X J tSj i B¤B ARQTSi VZ`hDB ARQ\SrJ BM haYB ARQ\S9J h A LBj8h A Bth ^XZiphaY_B Q\S V	h ANM hCV M hDVÓ![h Õ W,h AKJ hDV i V Ç Y_f Õo] fcYB Q\S XPVZ`Bth A VZY ARQTSJ XPVZ`!hCVi LNBBha`hDVPBxYth ARQ\S haYj A hDBCn @ A hMÓY_foiphDVZd icOO haYVBxfLNL J hDV(Ô
Õ É V O^fo`L ARQ\S B J ~ A hDLBhDV![h ÕcG L ^iHJ W,hDV M haY Ç Y_f Õc] foYB Q\S XPVZ`oBh A VZY ARQ\SrJ XPV[`hDV~!hDYtj6hDV M gi i YBth A V(n
Õ Í VÀB AKJ X![hDBB_XPV[`hDV ^XZiphaY>h A V0hDVÀL i VZ`hDV × h AKJ Y i X O iph A dofVPB Ji V J haY:Á i B_BthDY_B J fÀ¢giHJ_O fB GISv^i Yh A V M haYE iHOO haY O^fo`L ARQ\S}O%ioQ\S hDV*yp>hCX J Y_foV0hDV O hDB_BXZVZ`hDV|n
Õ Ð ^XZY¤~haYB Q\SPA h M hDV0h}![h Õ `haf O h J Y A hDV~haYtj6hDV M i i YBh A V(n Í VZB_irhCBxfV M haYh ]\^XZY ÇÍ @![hDBB_XPV[`hDV O X ÕM haYs` i VZW,h G YxfoiphDVPBth AKJA `h w7i LKiPY i X O WDXZ` ^i VZ`L ARQ\S Bth A V(n
Õ  A V Ok^fo`L ARQ\S B J d[LBh A V0hDB Í VPV0hDVr~cfLNX O hDV Si iphDV(nÈ i B QTS hÀj~ i d[X A haY_i i Y_dh AKJ XPV Md[LBh A V0h A V~ofLK~ A haY J h-Á i B_BhaY_B J fÀ O hDVZ`hDVBxfLNL J hCVu`!hj ^icS Y_LBh A B J h J Bh A V(n
Õ EXZYxWh=Áha`hWDX O ÓX OG B Ø B J h O_i X ] j6h A BthDV(n
Õ  A V}~haY_L ^iÕ L ARQ\S hDB:ÓjY_foirhCV S h A WCB Ø B J h O iph A V S4i L J hDV(n
Õ  ARQ\S haY S h AKJ B i XZÖ i `hDV i V M hDV Ç Y_f Õc] foYB Q\S XPVZ`oBh A VZY ARQ\SrJ XPV[`hDV<haY ]\^XPLNLBhDV(n
Õ Á i Y J XPVZ`B ] YthCXZV M L ARQ\S XPV M YxfoiIXPB J Bth A V(n
b8h APM haY×b8hDL icM had icOO hDY¥~of O  Ø G Í jXZY M h~haYB_X Q\SrJ t i LNLBh`hDV i VPV J hDV É V ] fcY M haYXZVZ`hDVWDXÎhaY ]\^XPLNLBhDV(n @i BAh A VZ`hDB QTS L i `hDV0hDVØEfoVZW,h GZJM hDYdof OGri d J hDVb i Xvj6h A Bth«y ]/i B JMZA h`hDB icOJ hYÓFhaY AKGIS haY A h[j A Y M©MPA YthDd JVi V MZA hqbchCL iHM had iHOO haYe`!hDÖ i VPB Q\SrJ |iph MPA V[` J h A V	hÓjYxfoiphDV Sv^f S h­~cfV Qi n õ ïH
 OOÙ^XZiphaY M h O ÐIX ÕoG XPVZd J tiph A h A V0h O Ç hj ARQ\SrJ ~cfV Qi n õ  d`¢nÐ ^XZYs!®hDB_B_XPVZ`hDV icO ÈsÑmb Î gÒ!®h ÕoG L iJ Wy  ÈÐj| O X ÕoJ h Ø G ÍtÍ OAKJ h A V	hDY O%i  ANO%i LBhDVÓjYxfoiphDV S ^f S h~cfVÀXPV J haY ïH
 OO XPV M d[LBh A V0haYth O Ç hj ARQ\SrJ `!hDi i X J j6haY M hDV(n
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~ofV×ÖØÙeÚ O i i YchaY_Yh ARQ\SrJ n  A h A B J¤^XZiphaY8h A V	hCVeÖh A iPLBhCV  JniHS LBj6hDLNLNB Q\S L i X Q\S%i V MPA h§jfoYxgG X OG hªy @ Yh S B Q\SPA haiphaY G X OG h|`hadof GZG hDL J n @ A hÛX OG hDV0h A V S h AKJA B J tDj A h i X Q\S i LNLBh^XZiPY A `hDV×ÛFhaY AKGIS haY A hh A V S h AKJ hDV(t ^XZiphaY-h A V0hDV Qi nSÜ O L i V[`hDVhE i iphDLKi i X O:OAKJM hDV[hCV J gB G Yh Q\S hDV M hDV[hDLBhad J YxfV A B Q\S hDVf M haY7hDLBhad J Y A B Q\S hDV  J hDX0haYx`haY ^iHJ hCVÀ~!hDYxiIXPV M hCV¦n @=i B S4iJM hDV§jfoY J h A Lt M4i)ÝMPA hhDLBhad J YxfV A B Q\S hÞ1ha`hDLNXPVZ` M haY¤E icOO haYj ^icS YthDV M*M hDB¤ß[h Ý ~ofoYg` i V[`BmWDXZ` ^i VZ`L ARQ\SkA B J n @ A hE icOO haY A V Q Ln¨à VZB Q\S L ^XZBBthDV SiHJ h A VÀáVPV0hDVr~ofoLNX O hDVh~ofVh J j i h A V0h O:Î(AKJ haYDn"à LNLBh¸àVPB QTS L ^XPB_Bh¤B A V M d[X GZ] hDYx`h MPARQ\SrJ h JZi XZB_`!h ]\^X S Y J t A V M haY E icO gO haY dofVPV J hiph ADi iP`!hCB G haYxY J haYm®XZY_if O fLBhad[XPL i Y G X OG hEh A Vh§ i dXPX O ~ofVâÖØeÙeã O i i Y^XZiphaY O h S YthDYth¤ i `!h i X ] Yh Q\SrJ hDY S4i L J hCV j8haY M hDV(n^ä iphaY=h A V0hDV×ß[h S Y_iphaYh ARQ\S B M Y_X Q d O h Ý dof GZ] yÐ i nqÛ ] h Aå haYT|:j A Y MhM4i B § i d[XPX O dcfV[gJ YxfLNL A haY J yÇß®h Ý iphaYth ARQ\S Ô"ÖZØ ÙeÚ O i i Yi A BmÖZØØØ O i i Y|Tn A V` i B i Y J XPV i i S ^i V[` A `haY @ Y_X Q drgO h Ý dof GP] yÐ i njb i Y iHJ Y_fV|NhaY Ok^fc`L ARQ\SrJ hDBDtvh A V0hDVæ i B_BhaY_B J f åM YX Q d~ofoVçÖZØeÙaè O i i Y­i A B
ÖØØ O i i Y OAKJ h A V0h O YhDL iHJ_A ~hDVÀÐ0h S LBhDY~cfVªØPn9éëê WDX O hDBBthDV(n@ haYµæ i B_BthaYB J f å `hDL i VZ` J}^XZiphaY9h A VìÛjY ^i W A B A foVPB_V icM hDLK~hDV J_A L A V MPA heE icOO haYDn @ haY
æ i B_BhaY_B J f åM YX Q d¨L ^i)ÝoJ B ARQ\S M4icOAKJ Bth S Y[hZíW A hDV JANO BX[i O i i YxgÒbchDYth ARQTS hDY Sv^f S hDV(n@=i BFp icM hCLK~!hCV JA L A B J^XZiphaY8h A V0hÖh A iILBh B JicS LNX OOi V J hDL J h *haÖPfoVPLBh AKJ XPVZ`}yÐ i n  j i `!hagLKf Q dI|Tt MPA hi A B1ÖZØØi i Y ^ä iphaY M Y_X Q dW,hDY JAK] W A haY J XPV M%i Viph ANM hDVeV M hDV OAKJ WDXPB ^iHJ WDL ARQ\S hDV
àiPB G hDYxY_~hDV J_A LBhDVq~haYBth S hDV A B J t i V M hDV @ YX Q d OA V M haYhaY M hCB;æ i B_BhaY_B J f åS f Q\SPM Y_X Q drgiph Sv^i L J haYB i VZ`!hCB Q\S LKfB_BthDV(n @ haY @ Y_X Q d OA V M haYthDY®Yh M X[W A haY JM hDVÖ i B Q\S hDVPBth AKJA `hDV @ Y_X Q d~ofVi A B¤WDXîÖé.Ø¥i i Y i X ]sQ,i nÖonïé¥i i YCn ^ä iphaYMh A V0hDVªb"ð Gri B_BiphDB J h SrJMZA hñß ^fo`L ARQ\S dh AKJ tMPA hU*haÖPfVPLBh AKJ XZVZ`XPV i i Sv^i VZ` A `WCXha~ i d[X A haYhDVXPV M Bxf OAKJ h A V0h§bhaYXPV[Yh A V A `XPV[` M hDB
æ i B_BhaY_B J f å ` i BthDByGÞ1h A V S h AKJ Ô ¯o¯ n ¯o¯o¯ ê| M XZY Q\S à JO fB GISv^i YthCV[` i B A V M haY Î h AKJ XPVZ`uWDXOA V ANOA hDYthDV(n @i B  G haYxY_~hDV J_A L M haY±æ i B_BthaYB J f.ò i B Q\S hwh A ViphaWDfc`hDV(t A B J¤MZA huE icOO hDYA VPBx`hDB icOJsM XZY Q\S ~ A haY§bhDV JA LBh~cf O:@ YX Q dr` i Bs`hDB Q\S ^X J W J n A V@h A V[`hDB J hDLNL J haYóæ i BBthaYxgB J f åM Y_X Q d}L ^i#ÝoJ B ARQ\S^XZiphaY O h S YhaYth¤ i `h A V M haYb8hDL icM had icOO hDYFdofVPB Jni V JsS4i L J hCV¦n^ä iphaY©h A V	h hCLBhad J Y A B Q\S h äqô §g @ XZY QTS[]\^X S YXZVZ` j A Y M1M haY ô h A WDB J Y_f O Bxf2j A h MZA h A `V i LNLBh AKJ XPVZ`!hCV M hDYiph ANM hDVõÛ­±ÖZØØ*h OG haY iHJ XZY ]\^X S LBhDYDt MPA h A V @ Yth AKG XPVZd J B QTSi L gJ XZVZ`;irh J Y A haiphDV j6haY M hDV(t A V MPA hE icOO hDY9`!h ]\^X S Y J n @mA h ô h A WDXPV[`?iphDB J h SrJÏi XPBh A V0h O ô f Q\SrJ h OG haY iHJ XZYxgÅß i V J hCL S h A WDLBh AKJ haYDt M haY i X ]kMZA höà X Ý hDVvj i V M h A V0hDB9§{#àg JicS LKWZð[L A V M haYi A÷ L i Y`h,j ARQ dhDL JsA B J n @ haY  JniHS LKWZð[L A V M haY A B J ^XZiphaY7h A V	hCVhE=haY icOA d~haYxgi A V M hDY JS haY OA B QTS*A BxfL A haY JMi X ] h A V0haY  JnicS LNB JH^X J W,h i VZ`haiPY ioQ\SrJ t MPA h OAKJxJA ` ANO @ Yh S gW,hDV J Y_X O M haYE icOO hDYB J h SrJ nÌàX ]M hDV  JniHS LKWZð[L A V M haYd ^foVPV0hDV9~haYB Q\SPA h M hDV0hÀEX G g] haY G YxfoiphDV S4i L J haY×`!hCB Q\S Y i XZi J XPV M Bxf OAKJ­MPA h M4i Y i VUirh ] hDB JA ` J hmÛjY_foirh S foY A WafV Ji LIf M haY~haY J_A d i L G foB AKJ_A fV A haY J j6haY M hDV(nb8h AjM hDV ^X[iIL ARQ\S haYj6h A Bth i Vøß[h ÝoG L ^iHJ WhDVh~haYtj6hDV M h J hDV@ Aå Y i d J f O h J haYVkL ^i)ÝoJ B ARQ\SlMicM XZY QTS Bth S YB QTS V0hDLNLt M XZY Q\S §bhaY ^i V M haYXPVZ` M haY±ÛjYxfoiphDV[gfoY A hCV JA haYXPV[`¢tW,j A B Q\S hDVl~haY_B Q\SPA h M hDV0hDVÀß®h Ý `haf O h J Y A hDVy Wrn¦bmnW,j A B Q\S hDVqb×Y i `c`oiphDX[g`XPV[`ÓXZV M»ù á @ |j6h Q\S BthDLNV(n,Ð ^XZYÀpZhDX J YxfV0hDV O hDB_B_XPVZ`hDVzB A V M hDV J B G Yh Q\S hDV M høÛjY_fcgiphDV S4i L J haY i XPBà LNX OA V A X O ~cfoY S4i V M hDV(núàLNBU*h OG haY iHJ XZY ]\^X S LBhaYB A V MÓM Yh A Û­±ÖØ.Øg
ß[h Ýc]\^X S LBhaY i V¡XPV J haYB Q\SPA h M L ARQ\S hDV  J hDLNLBhDV M hDBÛY_foiphDV Si L J haYByXPV M  JicS LKWZð[L A V M haY_B|i VZ`!hDiZY ioQ\SrJ t i XPB M hDV0hDV©W,j6h A µh,j8h A LNB` ^XPVPB JA ` G fB AKJ_A fV A haY J h i XPBx`h,j ^icS L J XPV M ^XZiphaYM hDVÀE i iphDLKi i X O i V MPA h*h OG haY iJ XZYxYha`hDLNXPVZ`XPV M h A V0hXZV i i Sv^i VZ` A `h¸ß[h Ý B J hDLNLBh i V[g`hDB Q\S LKfB_BthCVj8hDY M hDVÀd ^fVPV0hDV(nûæha`hDV M hDBL i V[`hDVkE i iphDLBj8hD`!hCBB A V MMZA h¤Û­±ÖZØØ M Yth A gG XPV[d J ~haY_B Q\S4i L J h J n @ A h @ Yth AKG XPVZd J dof GPG LNXZVZ` A B J M4i iph A®MZA Yhad J-i V M hDViph ANM hDVhV M hCV
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M hDBûÛL iJA V M Y icSrJ hCB M hDYÛ­±ÖZØØ ^XZiphaY ô-i Y J LKf J B J hDLNLBhDV i VEX GP] haY M Y ^icSJ h i XPBx`h ]\^X S Y J n A gV0h¤ÛjXPVZd J dof GPG LNXZVZ` ^XZiphaY§bhaY_B Q\S Y i XZiIXZVZ`hDV J_]x^i LNL JsM4iHM XZY Q\S t0j i B MPA h  ð OO h J Y A h M haYÎ h AKJ XPVZ`oBj8ha`hirhCB_BthaY`h,j ^icS YLBh A B J h J n @ A h§bhaY M Y icSJ XPVZ` A VPV	hDY S4i LKi M haY¤E icOO haY A B JhDV J j8h M haY ^XZirhDY J haÖPfV A B_foL A hDY J h  A LKiphaY M Y ^icSJ htf M haY ^XZiphaY OAKJ E=haY icOA d G haYLBhDV~!hDY_Bth S hagV0hDVbFL i VZddX GP] haY M Y icSrJ>i XPBx`h ]\^X S Y J n A VÌÛ±ÖØØgÅß®h Ýo]\^X S LBhDY A B JÀ^X[iphaY M hDVªE i iphDLKi i X O i VXh A V0hU*h OG haY iHJ XZY_Ytha`hDLNXPVZ`M haYÐ i nXZYxf JS haY O i VZ`!hCB Q\S LKfB_BthDV(n @=i Y i VqL ^i)ÝcJ B ARQTSlM haY*h OG haY iHJ XZYBxfLNLBj8haY J h A V[gB J hDLNLBhDV(n @=i B ù haY ^iHJ L A h ] haY J µhUV ioQ\S àY_iph AKJ B G XZVZd J h A V0hàXPBx` i VZ`oB G4i VPVXPV[`h~cfV·Øg
ÖØ¥§n ^ä iphaYwh A V0hDV9Yha`hDLKi i YthCV  Gri VZVXPVZ` J h A LBhDY`h ]\^X S Y J t MPA hDV JMPA h}~of O jXZY_f J_S haY O`hDL A h ] haY J h>àXPBx` i VZ`B_B Gri VZVXPVZ` i LNB±Þ1ha`hDLK`oY ^f Ý h ]\^XZYh A V Î h A B J XZVZ`B_V0h J W J h A L M haYÐ A Y O%iô h A VZW A VZ`!hDYDn @ haY%hDYtj ^icS V J hkYha`hDLKi i Yh  Gri VPVXPVZ` J h A LBhaYUB J_ANOOJ h A V0haYBth AKJ B MPA hkiph A gM hDV~haYB Q\SPA h M hDV0hDV ù haY ^iHJ h i X ] h A V i V M hDY i ivt(`!hj ^icS Y_LBh A B J h J9i V M hDYthaYBth AKJ B M hDV~cfLNLBhDV
Þ1hD`!hCLKirhDYth ARQTS«M hDBX[Y_f J_S haY O i X Q\S¨M4i VPV¨VX J WhDV©WDX¨d ^fVPV0hDV(t1j6hDVPV M4i Bp>h J W J h A LLBh A B J XPVZ`oB_irhCB Q\S Y ^i VZd J iph J Y A haiphDVj A Y M yWnbmn¥pZh J W J h A LKYtha`hDLNXPVZ` OAKJ ØÀg¥§%iph A ~cfL gLBh O XZYxf JS haY O Þ1hD`!hCLKirhDYth ARQTS |n A V0h ^ä irhDY SPAKJ W,hDV(tIf M haY` i YµüphaYB JC^foYXPV[`¢t M hCBÑ ] hCVZBiph A EXZYxWDB Q\S LNX ÝwiHO *h OG haY iHJ XZY ]\^X S LBhaY×d i VPV M4iHM XZY Q\S f S V0h A VPB Q\S Y ^i V[d[XPVZ` M hCBýÞ1hag`hDLKiphaYh ARQ\S B~haY SPA V M hDY J j8hDY M hDV(nÔüXPB ^iHJ WDL ARQTS jsXZY M h ^XZiphaYVh A V0hlB G haW A hDLNLBh§bhDY_B QTSi L gJ XZVZ`~ofV M haYß ^fo`L ARQ\S dh AKJëù haiPY i X QTS `h O%icQTSJ t M4i B Î h A B J XPV[`V0h J W J h A L A V  J Y_f O gvf M haY Gri VPVXPVZ`oB_Ytha`hDLNXPVZ`UWDXkiph J Yth A irhCV9yB A VZVr~ofLNL(iph A XPV J haY_B Q\SPA h M L ARQ\S haY Î*i B J |Tn @ haYÑ ] hDVjX[Y M hi A B;þé.Ø \ `!h J hDB J h J y  Q\SPO hDLKW G XPV[d JmM hDB  A LKiphaY S4i Y J LKf J B i V M hDVçÛ­±ÖZØØr|nqá O§ i d[XZX O iph J Y A hai M haYýÛY_foiphDVZd icOO haY A B J×MPA h J_S haY OA B Q\S hmáB_foL A hDY_XPVZ` M hDBsÑ ] hDVPB×`ha`hDVMPA hE icOO haYB_fh`X J t Mi)Ýi X ] h A V0hUWDXPB ^iHJ WDL ARQ\S huE ^X S LNXZVZ`l~!hDYxW ARQTSJ h J j8haY M hDV d i VPV(n
ß AKJ æ i B_BthaYB J f å£iHJ_O fB GISv^i YhL ^i)ÝoJ B ARQ\SM hDY J_S haY OA B Q\S h§bhaYLNXPB JM X[Y Q\S Î X ] J d ^X S LNXZVZ`y M XZY Q\S h A V0hDVWDXPB ^iHJ WCL ARQ\SAi V M haYE icOO haY i VZ`haiPY ioQ\SrJ hDV Î ^X ] J haY| i i ] ^X S YhDV(n
ÛjYxfoiphDVPBth AKJA `%j A Y MhMPA hE icOO haYiph A Þ ^fV J `hDV0h G haY ANO hDV J hDV M XZY Q\S h A V0hb8haYð[LNL A gX OSi LKiPd[XZ`!hCL¦~!hDY_B QTS LKfB_BhDV(n @ A hDBth A B J ~cf Oÿô haYB J hDLNLBhaYi A B¾ÖØi i Y ^ä iphaY M Y_X Q d}W,hDY JA÷ gW A haY J n¤ß i  ANO%i LBhb8hDL icM h M YX Q d!hL i `!hCVliph A é.Ø O i i YCn¤áV S foY A WDfoV Jni LBhaY Î*i `!hY i ` JMZA h
ÛjYxfoiph Q,i n ]\^XZV ] ß A LNL ANO h J haY ^XZiphaY M hDV ämô §gÒÐL i V Q\SM haY¤bchDYð[LNL A X OSi LKiPd[XZ`!hCLtphCB A B JBxf OAKJM haY¥`hDB iHOJ h G Y_fciphDVPBth AKJ_A `h ô-i LKiPY i X O WDXZ` ^i VZ`L ARQ\S n®Ð ^XZYjp>hCX J Y_foV0hDV O hDB_BXZVZ`hDVj A Y MMPA h¤b8haYð[LNL A X OS4i LKiPd[X[`hDL`ha`hDVAh A V0hDVªàLNX OA V A X O WZð[L A V M haY i XPBx`h Jni XPB QTSJ n
àiPi A L M XPV[`Ü¢n{W,h A ` J B Q\S h O%iHJ_A B Q\SM hDVÏß[h Ý|i X ] i i X¦n×LBhad J Y A B Q\S h Î h AKJ XPVZ`hDVÀB A V Mi LNBs A VZW,hDLNL A V A hDV(t Î h AKJ XPVZ`hDV M hDB @ Y_X Q d[Bð[B J h O B i LNB @ f GPG hDLNL A V A hDV}`hadhDVPV[Wh ARQ\S V0h J n
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Hochdruckbehälter
mit Wasserstoffgas
wasserstoffspezifischer
Druckmeßkopf
Druck-
meßkopf
Druckminderer
Ventilstahlummantelte
Teflonleitung
Ventil
Nadeldosier-
ventil
Ventil Turbo-
pumpe
Drehschieber-
pumpeProben-
kammer
Temperatur-
kontrolle Netzgerät
PT100
Thermo-
widerstand
Heizer
Pumpensteuerung
Druckanzeige Druckanzeige
Gasleitung
elektrische
Leitung
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Keramikisolator
Keramikheizer
Cu - Probenhalter
Probe
Berylliumhalbschale
CF - Anschluß für 
Pumpstation
Wellschlauch Probenhorizont
66 mm
àiZi A L M XPVZ`Ü¢nZÔÍmXÎDY_B QTS V AKJ_JsM ÎaYbpÎDLqÏ M ÎadÏ OO ÎaYsëð G áá\n
~cÎaY_Y A VZ`cÎaY J XPV M Bxf OAKJmM ÎDVl~cÎaY_d[LzÎ A VÎaY J ÎDV @ ANO ÎDVPB A fVÎDV M ÎCBbpÎDLqÏ M Îaf ] ÎDVPBiÎDBBjÎaY_ÏcV[g`cÎ G Ï ÝcJ n @ A Î ämô §gÒEmf GPG LNXPV[`WCX[Y¥Î J ÎaYVÎDV}E_Ï OO ÎDYpÐsXZY M ÎBxfÏcXZB_`'Î ]\^X S Y J t M Ï ÝM ÎaY
ÛjYxfoiÎDV S foY A WafV JA Vd'Î A VÎDY¾Þ ARQ\SrJ XPV[`°ÏHiZ`cÎDB Q\S Ï J_J Î J Ð A Y M nß AKJM ÎaY`cÎaWÎ A ` J ÎDV*E_Ï O gO ÎaYdofVZV J ÎOÏ O ÞÑmb Î ß$Î ÝoG LqÏ J Wb×YÏ`o`oiÎDXZ`XZVZ`¢twÞ#ÎaÖÎad JA ~ AKJC^Ï J XPV M×ù á @ Ð ^Ï S YjÎDV M
Î A VÎDB­bpÎDLqÏ M ÎaWZðd[LNXPBjÎDBÏcVÎ A VÎaY"ÛjY_foiÅÎ`'Î O ÎCB_BjÎDVÐ/ÎaY M ÎDV(n @ A ÎBxf`cÎÐFfVZVÎDVÎDV @ Ï J ÎDV
ÎaY_`|ÏiÎDVÎaY_B J_O ÏcL A `;Î A V`'ÎCB Q\S LKfB_BjÎDVÎDBb A L MM ÎaY O foY GIS fLKfo` A B Q\S ÎDV§wÎaY ^ÏcV M ÎaYXZVZ`cÎDV M ÎaYM ^XPVZVÎDV*p A foi ÷ L O ÎÏcX ]  Ï GISPA YiÎ A æ¯ÏcB_BjÎDY_B J f å iÎDLqÏ M XPV[`¢n @mA ÎÞsÑmb Î gÒbpÎÏ O L A VÎ A B JA V¯Ñ Ñ Ü'Ò(iÅÎCB Q\S Y A ÎDiÅÎCV¦nbpÎDBxfV M ÎDY_B ]\^XZY ù á @ ßGÎDBB_XPV[`cÎDV A B J Ð ARQ\SrJ_A `¢t M Ï ÝqM ÎaYdof OG LzÎ J_J Î G Y_fciÎDVPBjÎ AKJ_A `cÎô ÏHLKiPYÏcX O ] YjÎ A WDXZ` ^ÏcVZ`oL ARQTSA B J n ^ä iIL ARQ\S ÎaYÐpÎ A BjÎ A B JMPA ÎÛjYxfoiÎ ]\^XZY M ÎaYÏY JA `'ÎßGÎDB_BXZVZ`cÎDVS foY A WafV J ÏHL¬ÏHXPBx`cÎaY ARQ\SrJ Î JfÓ B A V M d'Î A VÎlÏcV M ÎDYjÎDVÆß$Î Ý `'ÎDf O Î J Y A ÎDV¡`cÎ G LqÏHV J tpÐ A Y M©O ÏcVMPA Î¸ÛjYxfoiÎ ] YÎ A ÏcXZÖÎD`'ÎCV}d ^foVPVÎDV(nÐ ^XZY~'ÎDY_B QTSZA Î M ÎCVÎ¸ßGÎ Ý `cÎaf O Î J Y A ÎDV O X ÝMPA Î¸ÛjYxfoiÎ
ÏcLNLzÎaY MZA VZ`B ] ÎDB J `cÎ S ÏcL J ÎDY J Ð/ÎaY M ÎCV¦t M Ï M ÏcVPVEÏcX QTS Î A VÎk~cÎaY JA dÏcLzÎÏàXPBxY ARQ\SrJ XPVZ` M ÎaY
ÛjYxfoiÎVZf J Ð/ÎDV MZA `­Ð A Y M nj A VÎ_ÏHiIB Q\S Ï JxJ XPV[` ] YÎ A Î ô ÏcL J ÎaY_XPVZ` A B J iÎ A¬M ÎDVu~cÎaYjÐ/ÎDV M Î J ÎDVM¥^XPVZVÎDVñÛY_foiÎDViÎDBxfV M ÎDY_B G Y_foiILzÎ O Ï JA B Q\S n @ ÎaY×V ^Ï Q\S B J ÎqàiIB QTS V AKJ_J WÎ A ` JMPA Î ]\^XZY MZA Î~ofoYx`cÎDB J ÎDLNL J ÎDVñß$ÎDB_B_XPVZ`cÎDV¦ÎDV J Ð ARQ dcÎDL J ÎXZV M ~'ÎDYjÐ/ÎDV M Î J Î¸ÛjY_foiÅÎCV S ÏcL J ÎaY_XPVZ`¢n
ÁkÂÔ ÄÆÅÇÈªÉmÊlÕkÌÖ[×jÉ ÅØlÊ$Ù
@ A ÎÛjY_fciÎÐsXZY M ÎWCX[Y_ÏHiIB Q\S Ï JxJ XPVZ` ] YÎ A ÎDV ô ÏcL J ÎaYXPVZ`¦ÏcX ] Î A V  Ï GISPA Y G L ^Ï JxJ\Q\S ÎDV M f G gG ÎDL J ÎaY ù Y ^f Ý ÎXPV M«@ ARQ dcÎ}`'ÎDdLzÎDi J n @ A ÎDBÎDB ä V J ÎaY_iÏcX G L ^Ï JxJ\Q\S ÎDV4ÐsXZY M Î OAKJ ßGÎ J ÏcLNL gS ÏcL J Îad[LqÏ OO ÎaY_V A V ^XZiPL ARQTS ÎDY"æeÎ A BjÎOÏHX ]M Î O Ñ ] ÎDVuiÎ ] ÎDB JA ` J tZBxf M Ï Ý V ARQ\SrJ B ^XZiÅÎDY M ÎDV
ÛjYxfoiÎDV S foY A WafV J YbÏH` J nîà LNBUELzÎaiÎaYÐsXZY M Î$Î A V©E;ÎaYÏ OA dd[LzÎaiIB J f å¨M ÎaYuÐ A Y O Ï*×gÒgELzÎaiÎ J Î Q\S V A d ~'ÎDYjÐ/ÎDV M Î J t M ÎaYÏcX ]  Ï GISPA Y G XPLK~cÎaYiÅÏcB A ÎaY J n @ ÏcBàX ] d[LzÎaiÎDV M ÎaY  ÏgGISPA Y_B_XZiIB J YbÏ J ÎnÏcX ]jMZA Î  Ï GISPA YXZV J ÎaY_iÏcX G L ^Ï JxJ\Q\S ÎDV OAKJ ELzÎaiÎaYÏcX ]  Ï GISPA YxiÅÏcB A B OA V A gOA ÎaY J iÅÎ A Y SPAKJ WCXZVZ`GÏcX ] J YjÎ J ÎDV M Î JS ÎDY OA B Q\S Î  G ÏcVZVXPVZ`cÎDVXPV M ~cÎaY SPA V M ÎaY J ÎBxf OAKJ
Î A V àiIL ^foBÎDV M ÎaYëÛjY_fciÎn A V~cÎaYB G ÏcVPVrXPVPB ] YÎ A ÎDBà X ] d[LzÎaiÎDVÐX[Y M Î M XZY Q\S §wÎDY M¥^XPVPVÎCVM ÎDBsELzÎaiÎaYB OAKJ æ¯ÏcB_BjÎDYFi A BWDXZYf GPJ_ANO ÏcLzÎDVU§ A B_dcfB AKJ^Ï J ÎaY_YjÎ ARQTSJ XPV MOAKJýôA L ] Î;Î A VÎDB
ß ARQTS ÎCLNBxfVáV J ÎaY ] ÎaY_f O Î J ÎaYBdofoV J YxfLNL A ÎaY J n
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àiZi A L M XPVZ`çÜIn Ü¢ÔÛjY A VZW AKGM ÎaYÏiIB QTS Ï J_J XPVZ`B ] YÎ A ÎDVÉÛjYxfoiÎDV S ÏHL J ÎaYXPV[`¢nçß AKJxJ ÎDLNBWÎ A VÎDBELzÎaiÎaYB_ÏcX ]  Ï GPSPA Y_iÅÏHB A B;Ð A Y MMZA ÎÛjYxfoiÎkyB_XZiIB J YbÏ J BjÎ AKJA `[|IÏcX ] Î A V Q ÏPnÖ OO/MPARQ dcÎDBä V J ÎaY_iÅÏHX G L ^Ï JxJ\Q\S ÎDV¯ÏcXPB  Ï GISPA YiÎ ] ÎDB J_A ` J n @ ÏHB ä V J ÎaYxiÅÏcX G L ^Ï J_J\Q\S ÎDVeÐ A Y MªOAKJ ß$ÎgJ ÏHLNLKd[LqÏ OO ÎaY_V¦Ï O Ñ ] ÎDV}iÎ ] ÎCB J_A ` J n
@ A ÎOÏHiIB Q\S Ï JxJ XPVZ`oB ] YjÎ A Î±ÛjY_fciÎDV S ÏcL J ÎDY_XPVZ`¢tWDXPBbÏ OO ÎCV OAKJM ÎDV~ofoYx`cÎDB J ÎDLNL J ÎDV}bpÎgLqÏ M ÎadÏ OO ÎDY_V(tPB Q\S Ï åJMZA Î¤§jfoYbÏcXPB_BjÎ J WDXPVZ`¢t A VB AKJ XÏßGÎCB_B_XPVZ`'ÎCV A VXZV J ÎaYB Q\SPA Î M L ARQ\S ÎDV
ßGÎ Ý `cÎaf O Î J Y A ÎCVÐ ^Ï S YÎDV M Î A VÎDBbpÎDLqÏ M ÎaWZðd[LNXPBjÎDB M X[Y Q\S WDX ]\^X S YjÎDV(n  foL QTS Î±ßGÎDB_BXZVZ`cÎDV
ÐX[Y M ÎDV°Ï O  Î Q\S BxdYjÎ A B MPAå YÏd J f O Î J ÎaYÀÏcV M ÎaYmÞsÑmb Î bpÎÏ O L A VÎ`'Î J ^Ï JA ` J næ ^Ï S YÎDV MiÎ A ~ofoY S ÎaY M X[Y Q\S `cÎ ]\^X S Y J ÎDV§wÎaYB_X Q\S ÎDVUÎDV J Ð/Î M ÎaYVXZYßGÎDBB_XPV[`cÎDV M ÎaY ùmAKJ_J ÎDY G ÏHYbÏgO Î J ÎaY A V G LqÏcVÎ¤f M ÎDY LzÎ MPA `oL ARQTS §wÎaY ^ÏcV M ÎaYXPVZ` A Vªæ¯Ï Q\S B J X O BxY ARQTSJ XPVZ`ly fX J f ]G LqÏcVÎ|iÎafoiÅÏ QTSJ Î J XPV MkMPA Î J Ï J B ^Ï Q\S L ARQ\S ~ofoY S ÏcV M ÎDVÎDVhEmfoY_YjÎDLqÏ JA fVÎCV}WfÐ A B QTS ÎCV M ÎCV×ÞIÏcX O gY ARQ\SrJ XPVZ`cÎDVlVXZY_ÎaYbÏ S V J ÐpÎDY M ÎDVqdofVZV J ÎDV(t{ÎaY_`&ÏHiÎDV MPA ÎÞsÑmb Î ßGÎDBB_XPV[`cÎDVÎ A VqYjÎDLqÏgJA ~`'ÎCB Q\S LKfB_BjÎDVÎDB­b A L MeM ÎaY O foY GIS fLKfo` A B Q\S ÎDV§wÎDY ^ÏcV M ÎaY_XPVZ`cÎDV M ÎDYFp A fciIB QTSZARQTSJ ÎDViÎ AjY_B J iÎDLqÏ M XPV[`¢n
á O V ^Ï Q\S B J ÎCVEOÏ GIAKJ ÎDLÐ/ÎaY M ÎCV @ Ï J ÎDVPB ^Ï J WÎ`cÎaWÎ A ` J t MZA Î OAKJM ÎDV~cfoY_`cÎDB J ÎDLNL J ÎCVbpÎgLqÏ M ÎadÏ OO ÎDY_VZÏcV ù Y_f Ýc] foYB Q\S XPVZ`oBÎ A VZY ARQ\SrJ XPV[`cÎDV¯ÎaY S ÏcL J ÎDV4ÐXZY M ÎDV(n @mA ÎÀ]Ï J BbÏ Q\S ÎtM Ï ÝuA Vk~'ÎDY_B QTSZA Î M ÎCVÎCVÏß$Î Ý `'ÎDf O Î J Y A ÎDV ] ÎDB J `cÎDB J ÎDLNL J Î§wÎaY ^ÏcV M ÎaYXZVZ`cÎDV A VøüXPBbÏ OO ÎDV[gS ÏcV[`9`cÎaiPYbÏ Q\SrJ Ð/ÎaY M ÎDV¨XPV M Î A V ù ÎDBbÏ OJ i A L M«O fcY GIS foLKfo` A B Q\S ÎaY§wÎaY ^ÏcV M ÎDY_XPVZ`cÎDV A VM ÎDV*p A foiIB Q\SPARQ\SrJ ÎCVhiÅÎ A æ¯ÏcB_BjÎaY J f å iÎDLqÏ M XPVZ`¦ÎDV J Ð×foY ] ÎDVlÐpÎaY M ÎDVqdofoVPV J Ît A B JANO ÐpÎagBjÎDV J L ARQ\S ÎDV M ÎaY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